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APAPL-TR-67-125
Part 1

ABSTRACT

This report describes a digital computar program titled SMGTE (Simulaticn of Turbofan
Engins), SMOTE {s a computer program for balancing-cycle turbofan engines capable of running
both design ard off-design pointe, The program is written In Yoriran IV languaze and was
desipned for use or an IBM 7080 Digital Computer, although it has siso beas run on an IBM
- System 3€0. Performance maps (Block Dats format)y of U & mejor ergine compoaents are
. required. Information for setticg up the Block Data and irmust data is given in the report, Alsc

irsluded in the report is a complete program listing w jescription of exch subreutine and
a szmple data pack
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Partll

BTATION NUMBERS

ng&mmmqaambugmn

SYMBOLS

ambient

fan entrance

far exit/compreasor and duct entrarce
campressor exit/burper entrazce

barper exit/hl pressure turbine entrance
ki preas. turbine exit/lo press. turbice entrance
lo prsss. turbire i

ferburnar estrance

afterburcer exit

main n .zls throst

Dain tarele exit

dust burnsr entrance

duct burper exit

duet exit (if mized-flow ergine)

doct nozzle thrcat

éact nozzle exdit

TEERMCDTNAMIC PRGPERTIES

<Egaam’dtﬁﬂ

total {smpsrature (degrees R)
totr] apthelpy

tolal pressure (atmospieres)
totzl ectropy

static temreraturs {degrees R)
statie pressure (atmospheres)
fosl-2lir ratio

Nsoh number

veloelty (ivet/second)

COMPONENT S§YMBOLS

w8§g§us>ag§mnm

ERGINE SYMBOLS

PCBL
BL
HPEXT

fan
COmMPrEREDT
barper

ram recovery
corzected sreed ratio
percent speed
pressure rato
essare-ratio ratio

eifictency

turbine flow fitctica

warbine deits enthxlpy {temperature corrected)
torbing delta cctialpy

21r flow {poends/sec)

foal Qow {poands/eec)

s flow (pxmds/sec)

perce blaod

blsed (pounds/sec)

barsepewer extrscted

= e L it

o pmmmmmm;wmmnm&
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Dp
DT

MISCELLANEOUS

A
ALTP
AM
BYPASS
CF
v "’ M CS
SRR Ccv
A DEL
E DS
DUM
SRS FG
3 FGM
G

S FRD

s GU
) I'TRYS
SFC
- - TOLALL
YA
vV

3.
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SYMBOLS (CONT)

pressure drop
temperature increase

areza

altitude

Mach number of aircraft
bypass ratio

correction factor
ambient speed of sound
rozzle velocity coefficient
delta degradation coefficient
degign value

dummy (not used)

gross thrust

momentum ‘hrust
pressure thrust

pet thrust

ram drag

initial or guess vzlues
number of loops thru engine before quitting
specific fuel consumption
tolerance
velocity of aircraft

jet veloeity

ROTE: Soms symbels may be truncated when combined with other symbols due $o six

o _ character Hmit imposed by Fortran Computer Language.
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Part I

SECTION 1

INTRODUCTION

The purpose of teis report is te describe a digital computer program for balancing-cycle
turbofan engines. The program, titled SMOTE (Simulation of Turboian Ergine), w=s developed
in the Components Branch, Turbine Engine Divizion, Air Force Aero Propulsior Laboratory,
The program, as written and described in this repert, is interded for use on an IBM 7020

fested on an IBM System 360, It is written
in Fortran IV iznguage,

Th2 performance of the major engine components is based on component maps which must
be converted inio Biock Data subroutines for use by SMCTE. Preasently included in the progzram
are maps for the fan, compreasor, combtusior, and both turbines,

SMOTE uses a Namelist input and a controlled output, whereby only selected variables wiil
be printed for each rux.

Part I of thi= report describes the method of engine calculations and e balancing technique
and gives some sample results. Part It is intended as a user’s menual apd Locludes instructiops

forsettingupandmnningtheprogmm. as well 28 4 program listing. The parts roay be used
iedependently of ore another.
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SECTION 1I

BLOCK DATA

To provide the basic component performance requires the maps for the fan, compressor,
¢ombustor =od both turbines to be converted to Block Data subroutines, Tae Block Data pre-
seated inthis reportis verygeneral and does not represent any specific engire. For the follow-
ing discussion on setiing up Block Datz, refer to the program listing, Sectiow V. The format
{or a1l the meaps isvery similar, witha maximum of 15 curves and 2 maximum of 15 points for
zach curve, “*N'’ refers tc the nvmberofcurves and “NP** i3 an array of the number of points
oa each curve,

For the frn and compressor meps, the corrected speed (CNj i input 2r 2 ratio of the actual
corrected speed curve to the design correcied speed. The pressure ratio (PR), corrected air-
flow {WAC), znd efficlency (ETA) are input in groups, with a group for each correcied speed
curve, The correcied spesds anc pressure ratios must be loaded low to high. Note that there
are two points per card.

For the combrictor mep, curves of pressvre entering the combustor (P3) in PSI are loaded
Iow to high, as well as delta-T (T4 - T3) points for each curve. The effiviencies (ET4A) cor-
responding 1> each DELT are loaded ir ome array. Note that in this array, each column is
obtained from one pressure curve,

Fer the turbire maps, turbine flow function (TFF) curves are input low to high, aad the
corrected speed {CH), delta-i (DH), and efficiescy (ETA) are input in groups, witk a group for
each TFF ln=, The correcied speed mustbe loaded low to high, TFF,CN, and DH zare defined as

w6 JTin
PmN
PCNC
CN =

vTm

3 - BN ;HOUT
W

TFF =

Formats other than (hose presented heremaybeused for the component performacce maps.

ifowever, romse charge in legic would then be required.
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SECTION II

INPUT DATA

‘The input data 18 divided into two sections; data cards for the oontrollod out'put and datn
carcs in Namelist format for runring each point, For the following diccussicn on setting up
the input data, refer to the listing of sample data immediately following the program listing.

1, CONTROLLED OUTPUT

The variables that are to be output are selected by the firat section of data cards, Any vari-
able that is in one of the main commons (DESIGN, FRONT, SIDE, or BACK) may be selected
for output by punching the name of the variable as it appears in the common (with trailing
blanks, if necessary) in Columns 1 through 6, Up to 102 variables (seventeen lines of six vari-
ables) may be chosen for aparticular run, During the output phase, the name of the variable is
printed out, with its value printed immediately below the name,

Another feature of the controlled output is the ability to change the name of a variable to be
output; for example, it may be desired to change a station designation to one more common to
a particular programmer. In this case, the variable name would be punched in Columns 1
‘through 6 as described above, but inaddition, the desired name would be punched in Columns 13
through 18. Special symbols, such as /, msy be used in the new name, The last card of the
controlled output must be a card with ““THEEND”’ punched in Columns 1 through 6,

2. NAMELIST INPUT

The normal data for running the de"ired points follows the controlled autput data and is in a
Namelist format, where the name of the Namelist i8 DATAIN, Usuully the first set of data is
the design point, as shown in the sample input data. When the design point i8' run (IDES=]), all .
map scaling or correction factors are printed out,as well as béing retained in'commor., There-
fore, it is possible to run off-design points immediately following the’ design point by niaking
nge of the values in common, or to begin running an off-design point immediately by inputting
the scalingor correction factors. The first method is usually easier, but the second method may
be desired if many points-are to be run using the same engine paraineters with no clmngea
except for power setting, Mach number, and altitude

The controls which fix the type of turbofan, the mode of operatlon. the method of calculating
ram recovery; etc,, are explained in the listing of subroutine INPUT, Subroatine ZERO ‘deter-
mines what values in common will be zeroed between polnts ‘None of the design values or
correction factors are ever zeroed,

A title card mustbe input immediately after the first point of the data pack, and rrrrLE must
be set equal to 1 in the data for the first point, This is' because a title s always printed for
each point and mmust, therefore, be previously defined, The input format for the title 1= 12486,

and the resulting 72 spaces are centered on the page when printed out, The title may be changed
by setting ITITLE = 1 and inserting a new title card after the Na.melist data for the point.

When an afterburning cr duct-burning point is run, the exhaust nozzle areas are allowed to
float to obtainoptimum expansion. This means that there can be no bilancing at the point, and ft-
is necessary to prebalance the engine cycle in a nonaugmented mode, That is, an identical
point, except that it is nonaugmented, must be run before e!ther afterburning or ductburning,
When either IAFTBN or IDBURN is greater than zero, the program will automatically set
INIT = 1 and use the balanced values from the preceding point. The nozzle areas are returned
to their standard design values after completing an augmented point. Some examples of this"
type of afierburning are given in the sample data listing,

3
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E BN SUBROUTINE DESCRIPTIGNS 3
i . ?
T g
- The followirg will e a brief description of what each subroutine calculates or controis. E
- Ses Figure 1 for & subroutine flow chart
j Ty SMOTE Dxmmy mein program to initiste the calculations and cause the ioput of the
- controlled output varicbles, Because of the joopirg between subroutinea, control
T 13 never frsnsferred back {o this routine. ;
| .-
- 72 ENGBAL zin subroutine, Controls &ll engine balancing loops, checks tolerances and
i . number of loope, and Ioan~ atrix
X MATRIX  Solves error matrix.
-

X INPUT Reads Nemelist data and titie. Trists title,

= - ZERO Zeroes common and certein controls,

' COINLT Determines ram recovery wnd performs inlet calcuiations,
ATM062 1952 ARDC Abnosphere Tables,

vJ,l‘;

3 : RAM Calculaies ram recovery defired by MIL-E-5028B Specifications.

P 39 15 % e n et s e Ve s
o
' 3 3
¢

13

{rfg 3 GUESS Determines initiel values of independent variables (FCNF, PCNC, and T4} at

“g 7 each point. It may be desired to change tiese equations to suit a perticular

TR epgine. Tte closer the initial values are to the finmal values, the faster the

T program will balance,

= 3 COFAN Uses Block Datx to perform fan calculations,

s 3 COCOxP  Uses Block Dats to perform compressor caleulations,

5 I COCOMB  Uses Block Data to verform combustor calculations. May use sither T4 or

. : WFB ag the main parameter.

* . Y CCHETB  Usss Block Data to perform high pressure turbine calculations. Calcuiates

= EER(i) and ERR(2).

- COLPTB  Usss Block Data to perform low pressure turbine calculatiors, Calculates ERR(3)

E 3 and TRR{4).
; FRTOSD Dummy routine to iransfer values from common FRONT to common SIDE.

. ‘

S CODUCT Parforme duct and duct-burning cxicaistions, Mayuseeither T24 of WFD as the

- maip parometer for duct-burnirg, Controls the duct pozzle and celcuisies ERRIS;

T - if in separate-flow mode,

= . FASTBK  Dummy routine to transfer values from commons FRONT ane SIDE to commen

\-j" .- BACK.
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Paxt @i
COMIX

COAFBN

COMNOZ
PERF
ouUTPUT

COROUT
ERRCR

SYG

TAPES

THCOMP
THTURB
THERMO
PROCOM

SEARCH

MAPBAC

CONVRG
CONDIV

AFGUIR

Performs ges-mixing cslculatiors if in mixed-flow mode. At design points it
calculates areas from either an input static pressure (P355) or 2a input Mach
numbver (AMSS) if P35S = 0, At ofi-design points it calouletes static pressures
and Mach numbers from the design areas. Calculates ERR(5).

Performs aiter-burning calculetions, dfay use either T7 or WFA as the main
parameter.

Controls the main pozzle and calculates ERR(6).
Calculates performance after the epgine i3 balanced.

Prints output except for controiled output. Prints the main commons in a close
format after each point,

Controls and prints the controiled output variables,

Cortrols all printoutsifanerroroccurs. Prints name of subroutice where error
occurred and also prints the wvalues of all variablee in the main commons,

Contrels printing from UNIT08. Throughout the program ard particularly in
ENGBAL, certain messages, variables, and mairix values an. written on UNIT08
as an aid in determiring why an error cccurred or way & point did not balance.
Tkese values ace printed cutif subroutine ERROR s called and JDUMP is great-
er than zerc, or aiter a good point if IDUMP = 2,

Defires UNITO8, which is just e *‘scratch’ diskand does not require a $SETUP
egrd, Norms! inpat and output are on UNITOS and UNITOE, respectively.

Perforrmas isentropic calculstions for compressors.
Performs isentropic calculations for turbines,
Provides thermodynamic conditions using PROCCM.

Calcalates thermodynamic gas properties for either air or a fuel-air mixture,
besed on JP-4.

General tatle Iook-up and interpolation routine to cbtain data from the Block
Pata sutroutines.

Used when calculaiions result in values not oa the turbine maps, Charges the
msp value and an independeat variable (©#CNF, PCNC, or T4} in sn sttempt to
rectiiy the situation,

Performe nozzie calculations for 2 convergent nozzle,
Performs nozzle caiculetions for a convergeni-divergent nozzle.

General qmﬁratic icterpolation rouiine,
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FANDAT
CMPDA'T
CMBDAT
HPTDAT

LPTDAT

The followinpg is a cempiete listing of all subroutines reguired to run SMOTE. Immediafely
following the program listipg Is a listing of a samgle input data pack,

Bleck Data for fan,

Block Data for compressor,

Block Data for combustor.

Block Data for high pressure turbine,
Block Data for low pressure turbine.

SECTION V

PROGRAM LISTING
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DECK MY6/2,xKk7

SUBROUT INE ENGBAL

COonMOn / ALY/

INORD IDES +JDES KDES HNUDE S INIT SJDUMP JIAMTP
2JGASHX s JOBURN ,EAFTBN, J1OCD L 1MTD  » IDSHOC 5 IMSHOC fNOZFLT s
31TRYS LOGPER NOMAP ;NURHAP,MAPEDG, TOLALL ERR(S)

CUMMON /DESION/

IPCNFBU,PCNCGU, T4GU  ,DUMIOL ,DUHD2 JOELFG ,DELFN ,DELSFC.
2ZFDS PCNFDS.PRFDS ,ETAFDS,WAFDS »PRFCF +ETAFCF oWAFCF
32CDS  +PCHCOS,PRCDS LJETACDS,MACDS oPRCCF JETACCF+KACCF 4
474B5 NFBDS ,DTCODS,ETABDS,WA3CD5,DPCDDS,0TCOCF,ETABCF,

S5TFHPDS ; CNHPD3 ETHPDS s TFHPCF f CNHPCF « ETHPCF 3 DAHPCF 7205
6TFLPDS)CNLPDS ETLPDS, TFLALF,CNLPCFETLPCF ,DHLPLF,T210S
T12%0S ,WFODS »DTDUBS,ETADDS o WA23DS,0PDUBS »DTOUCF ,ETADLF,
BY7DS HFADS »DYTAFDS, ETAADS,WGSCDS,DPAFDS «DTAFCF ,ETAACF,
9ASS 2A25 RS AT +AB 2 A9 WA2Z8 2229 ’
APSSS ,AHMSS SCVDNOZCYMNUZLA8SAV ;A9SAV A28SAV,AZ9SAV

COMMON / FRONT/

171 Pl sH1 sS1
2721 P21 2H21 521
374 Po 1Ho 1S4
*155 P55 *H5S £555

SCNF +PRF vETAF MAFC
6CNT +PRC +ETAC  SMACC
TCRHEP  JETATHP s DATUNP y DHTC
BENLP  SETATL? .DHTCLP ,DHTF
QAN +ALTP  LELAR ,2F

ATFFHP ;TFFLP ,PCBLF ,PLSLC
COMMON 7/  SIDE/

XxXP1 $XNAT  sXWAC HXBLF
XAT21 ,XP21 -XH21 ,XS21
3126 P24 21124 »S24
5723 +P28 1H28 +528

SWAD ' XED 21RG24  ,FAR24

67528 ,PS23 .vV28 1 AN28
COMMUN 7/ BACK/

RXTS5S ZXP55 HXH55 XS55
XARFB $XNGS55 JXFARSS .XWFD

37¢é P65 +HS yS6
478 ' P8 «H8 S8
5%G6 »MFA 1 WGT 1 FRR7
69S6 2 Y6 ANS 2 IS7
7188 +PS8 ' V3 sANB
8YA +FREC + V3D +FGND
QFGH 1FGP sWFT ' W6T

DIMENSIGN VAR(6):DELIGEILEFRBIO)»DELVARES) +EMAT (646}, VRAT (6],

1AMAT{6)

BATA AWOROD/OSHZNGSAL/
CALL INPUT
IF(INIT.EQ.)?! G3 TO 50
TFFRP=YFHPDS
TFFLP=TFLPD3
LOOPER=0

NUKRAP=D

LGaP=0

NOMAP=0

150=2

90 2 1=1.:6
YMAT()=0.
AMAT(1)=0.

DELVAR(] }=0.

o T2 22 M2 2S2

?
2 T3 +P3 M3 #S3 *
+35 +P3 +HS 2S5 )
+ELF 23LC 800 ,3L08B
1 WAF s ®A3 13 [ +FARG
2 WAL +ETAB »DPCOR ,DUMF ,
+BLHP »HGS +FARS JCS ’
1BLLP WG5S  L,FARSS SHPEXT o
+ PCNF  $2C +PLCHC HWFB [

21PCBLOU,PCBLOS s PCILHP . PL20LF

+XA8LCU S XH3 sODUMS] ,DUMSZ2
2723 P23 sH23 #S23 ¢
2725 1 P25 tH2S 2325 r
» 129 P29 +H29 +S29 ’

’

+ETAD +DPDUL ,BYPASS DUNS3
1 TS29 HPS29 ,LV29 2ANM29
2 XT25 3XP25 »XH25 LX525
2 XNG2& S XFAR26,XXPL ,TUSS

o 77 +P7 oH7 287
119 '99 'H9 sS9
2ETAA  DPAFT ,¥55 2 V25
+PS7 V7 2AMT sAM25
+ 189 2259 3 A Pyt )
2YIN +EFGHN JFGFD +FGPA
2FART HFG oFN 2SFC
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AFAPL.TR-87-123

26 2 L=1;6

TRATII L 1=0.

LOUPER=LOOPER+]

CAllL COFan

WUHD =ANURO

1€ (LGGPER.GT.ITRYS) GO TO 18
IFINORAP GT.O! GO TO 1

RUMKAP =D

VAR(})}=2F*: 00,

VAR{2)=PChF

VaRi3)=2L=]100.
IFIHODE .20 0. 0R,FUDELEQ.2) VAR(S)I=PCHC
IF(MODE.EV.1} VAR(41nT4/10.
VAR{S)=TFFHP

VAR{GI=TFFLP

DO 4 I=1,6
IFLABSLIERRIIII.GT.TOLALL)Y GO TU 5
CALL PERF

CALL ERRUR

IFLLLOP.6TL.0) GO TD 7

MAPEDSG=

MAPSET =0

DO 6 I=146

ERRBEI I=ERR(I)
DELLII=0,0013vaR(L])

L0 T0 6

IFIRAPEDG.EQ.C) GU TO 76

BAPEDG=0

MAPSET>1

YAR(LOOP I=VARILOOP )42, 3DEL {L00P)
60 12 10

IFIMAPSET.EU.O) VARILOOP j=VAR{LUOP}+DEL (LUOP)
IF(MAPSET.EU.11 VARILDOP)=VAR(LUIP)-DELLLOLULP)
HAPSET=0

B 8 I=1,6

EMAT(I LLOOPI=(EXRBII}~ERR{]))}/DEL CLODP}
LOOP=L00P+]

iF{LO0OP.GT.6) GO TO 11

VAR (LGOP ) =VAR (LUQP }-BEL (LOUP)
2F=VAR({1)/100,

PCNF=VAR (2]}

ZC=VAR(3}/100.

IFINODE .EC.O.0KMREDELEV.2) PCNC=VARESG)
[F{MGVE.EQ.1) T&£=VAR(&}¥10,
TFFHP=VAR(5)

TFFLP=VAR(O)

IFIZF.LT.0.) IF=0.05

1FI2C.17.0.) 1C=0.05

GO TO (1,32:4160

by 12 I=1.6

ARAT (I )=—LERRB({1)

DO 146 I=1.6

1ZERG=0

NG 13 L00P=1,6 ,
IF(ERATIE JLUUP ). EV. 0.} 1Z2ERO=]128RD+1
IFLIZERV.LT.0) GO T0 14
HRITE(5,100}1

LODPER=JTRYS+]10D

60 TQ 138

CONTINUE

00 16 L0P=1,6
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AFAPIL~-TR-67-125
Part I

1ZFRU=
Ut) 15 I=1,6
IF(EMAT(ILOUOP)LEV,0.) TZERO=IZERU+]
IFIIZERD.LT.6) GO TO 16
KRITE(6,101)L0UP
LOOPER=1TRYS+100
GO 70 18
CONT INUE
CALL MATRIX(EBAT,VXAT AMAT?
DO 17 LUOP=1,456
DELVARILOOP j=0.L%VMAT(LOOP)
IF{ABS{DELVARI{LODP )} .GT.0.05%=VARILOUP) )
IDELVARILGOP)=0.05=VAR (LGOP )=DELVAR{LGOP j 7ABS {DEL VAR1LUUP})
VAR(LOCP)=VAR({LOOP )+DEL VAR LOOP)
#ARITE{8,102}LO0OPER
D0 19 I=1,6
HRITE(B,103)AMATII }+ (EHAT(I L) sL=23s6)3YMAT(])4DELVARII) VAR({])
ERRAVE=(ABS(ERRB(1))+ABS{ERRB{2}}+ABS{ERRB(3}}+
1 ABS{ERRB(4)}+ABS(ERR3(5) )+ABS(ERRB(6)) ) /6.
DELAVE=(ABS{DELVAK {1} )}+ABS{DELVAR{2))+ABS(DELVAR(3})+
1 ABS(DELVAK(4) ;+ABS(DELYVAR{5))+ABS(DELVAR{H6) )i /b
WRITE(8,104)ERRAVE (DELAVE
16G0=1
IF{LOOPER.LT.ITRYS) GO TO 10
CALL ERRCK
RETURN
FORMAT (4HOROW ,1Z2,16H IS ZEKO IN EMAT)
FURHMAT (THOCOLUMN,I2,16H IS ZERO IN EMAT)
FORMAT (8KB ERRBs28X23HERROR MATRIX AFTER LOUP 14,23 XeHYNAT,
16 X6HDELVAR s TX14HVARIABLESSSSSS )
FURMAT(1HO:;F 8.4 ¢8X6F10.4:10XF1D.4,F11e%,4XF1ll.4;8H38%33%;°

FORMAT{1HQ,FB.4432X14HAVERAGE VALUES 142%F11 .4 ,6HS35858%)
END

i

. «....‘.,.. w— -

»

R L R

SN oS DN RN K i e R P SN MR A st b NN ey Qs hihet ateq s

Ve b L W e o

.
Rt SR

FAT I UL £ Y Tl L

B R T ¢ T

[P S

PR Y P VAT SR WAV




B LSRETOWEL AR AR RSN MO DO Y Y o0k 38

- ¢ ey e . e 255 A e, R
.- . e m A v T T TR T e T et TR I L MDA 3T 2R SV Nad g e A TR S 2 ”'?-5% =
-~

YL SN L 0 It ettt bk

3 j SIBFTC WATRIX DECK,HI4/2,XK7 e
e et SUBROUTINE MATRIX(E,V,A) 3
E . DIMENSION E{6,6), V(618163 PIVIT),T(6,7) 3
: 1] 00 1 I=1,46 |
- o T4 7)=ALT) 3
t ; i DO 1 J=116 e
L i 1 T(I,J}=E(1.J) 3
L D0 7 1=14% 3
T TEMP=0. :
A - D0 2 J=1,6 X
P - IF{TEMP.GT.ABSIT(J,1))) GU TO 2 >
N TEMP=ABS{T(Js1}} 3
- IFIv=y ¥
.3 2 CONTINUS ~
. IPi=i+2 =
K>~ 2 3 PIV(Ji=TSIPIVJI/TLIPIV,1) 3
E 1FROM=6 3
RO 1T9=6 3
; E: 4 IF{IFBUR.EV.IPIV) GU T8 6 E:
g RM=-T (1FROM,1) 3
E D0 5 J=IP1,7
¥ 5 TUITO,3)=TI{IFROM, JI+RMEPIV{J)
E 170=170-1 :
L 6 IFRCM=1FROM-1
s IF(IFROM.GE.I) GD 70 4
E; DO 7 J=IP1,7
E. - . 7 T(I,3)=FIV(S) 3
R _~; DO 8 1=115 .:'
3 : 3 J=7-1 3
'i ' i K=6-I
5. 2 D0 8 L=J,6 3
. 8 TR TISTIK,.  TUKLLIZTIL, 7} 3
2 DO 9 1=1,6
=, 9 VIII=T(I,T) y
P | RETURN i
A . END
:E:
c;"" ~ =
3 3
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AFAPL~TR-67-125
Part I

SIBFTC INPUT DLIK YL/ 24XR7T
SUBROUT INC INFUT
CUMMON /PUINT/ILATPT
CONMON / ALLZ
INORD i1DES  LJUDES LKDES MUDE HINIT S10URP JIANTP
2IGASKX s IDBURN,JACTENLIDCD  JIMCD L IDSHOL L IMI&W,  NO2FLT,
31TRYS JLO0OPER NOMAP RUMMAP,MAPEDG,TOLALL ERR(6)
COMeOR /DESIGN/
1PCNFGUPCNCGU, T46U sDUMDY ,DBUMD2 ,DELFG UELFN UGELSFL,
2LIFNS  JPONFDSsPRFDS LETAFDSWAFUS 2PRFLF HETAFLF I WAFCF »
3iENS  LPCNCDSPRLDS SETACDSWALDS ,PRCLF LETACCF WACCF ,
4T4DS L WFBRDS sDTCUDSETABDS  WAICDS ,DPTOUDS DTCULF oFTABCF,
STEHPDS sCNHPDS yE THPDS s TFHPCF CNHPCF , ETHPLF yDHHPLF ,;T2DS
6TFLPDS +CNLPDS s ZTLPDS ¢ TELSCF ¢ CNLPCF L ETLPLF UHLPCF,T2105
7T24DS +WFDD3S ,DTOUDRS, ETADUS, HAZ23DS ,DPDUDS ,LTDULF LETADCF,
BTTDS HWFADS ,DTAFDGS,ETAADS wGOLDSsLFAFDS ;DTAFCFLETAACF,
o QASS e A25 1 &8 1 A7 AR L +A28 2A29 *
. APSE5 ,L,aMS5 ,CVONDZ :CVHMNUZ ,ABSAV ,A9SAV ,AZ8SAV,A2GSAV
COoOMM /7 FRONTYS
171 Pl 2H1 +S1 272 P2 K2 1S2

k
2721 P21 $H21 ¢521 2713 1P3 oH3 1S3 v
3“'4 1Pl’ ta" 15" 175 1?5 sHS 'SS b2
4755 1 P55 o H52 1555 +BLF +8LC 8LDU  HLBLOY
SCNF +PRE oSTAF  JHAFC oWAF +WAS NG4S oFLARG
6CNC +PRC +ETAL HWATC WAC +ETAB HDPCOM ,DUMF
TENHP  JETATHP DHTCHP GHTC  «SLHP  LHGS tFARS LLS .
BOKLP  (ETATLPsDHTLLPOHTF BLLP (WGSS5 FARSS HHPEXT ,
9aAM 'ALT? 951&“ ,ZF ,PCNF ,ZC g?{.NE ’HFS k4
ATFFHP ,TFFLP ,PLBiF ,PCBLL ,PCBLOU,PCBLU3+PC. _AP.PUBLLY
COBMGN /7 SIDE/
XxXPl +XWAF SXWAC JXBLF HXBLDU XH3 +DUMS]1 ,DUMSZ ,
XXT21 JXP21 +XH2:I L%X521 ,723 P23 1023 2523 ’
3724 P20 +H2% 1524 + 125 ' P25 «H25 0825 t
4728 1P28 +H28 +S28 + 126 1929 1420 +S29 *
SHAD +MED +%G24 JFARZ2& LETAD ,DPDUC ,BYPASS,DUNS3
67528 ,PS28 ,Vv2s8 14M28 ,TS29 ,LPS29 V29 2AM25
CORAQON /7 BACK/
XXT55 +XP55 $XHS5S5 $XS55 X725 +XP23 +XH2S +X825
XXRFB $XWE5S5 JXFARSS,XWFD LXHGZ24 XFAR244.XXF1  LDUMB
376 +P6 1 HO 186 o7 ' P7 'H7 +S7 s
418 +P8 o HB +358 o179 PO 1 HO »359 .
5“56 ,NF;’: '“67 fFﬁR7 1ETAA 'lDPAFT ";35 ,\!25 k 4
6P56 s V6 s AMS 2 IS7 +PS7 2¥7 e ANMT tAMZS
7758 +PSB +¥3 +AMB » 1S9 s P39 V9 yAMQ )
QVA !‘:RD A VJD  J FGHD ] vau 'Fw ’FG?D 1-‘5?” [

SFG% -FGP WWET +HW6T +FART LFG o FN ySFC
NAMELIST /70_8TAIN/

AITITLELIDES +MUDE  LINIT  S10UMP 1ANMTP ,]1GASHX,
BIDBURN TAFTENLIDID IMCD  LRCZFLTLITRYS »TOLALL,

CZFDS 7#{~FDSPRFDS JETAFDSWAFDS +PRFCF (ETAFCFRAFTF

D2CDS ,PCXCOS,PRCDS +ETACDS; HWALDS ,PRCCF ETACCF,WACCF
ET4DS SHFBDS »DVCUDSETABDS,,RAZLDS .DPCODS yDTCGLF +ETABLF,
FTFHPDS s CNHPDS E THPOS y TFHPLF, CNHPLF s ETHPLF sDHHPCF ,T25S
GTFLPDS CNLPDSETLPDS s TFLPCF JCHLPLF s ZSTLPCF 4DHLPCF,T21DS »

HT240S WFDDS DTDUDS,ETADDS,NA23DS,DrDOUDS {TOILF L,ETADLF
ITTDS HWFADS ;DTAFDS ETAADS JHESLUS,OPAFIS sOTAFCF,ETRACF,

J&55 1425 2 AS A7 2 A8 249 1AZ28 +RED ?

%712 P2 14 o7 +« PCNF +2C r=CRC .

LNFB 2 TFEHP L TFFLP JaM 2ALTP  LETAR JHPEXT

MPLBLF .BLF +PCBLE +8LC »PCBLDU,BLDU  ,PCBLOB,BLUS

NPCBLHP BLHP HPCBLLP,SLLP o
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o223
b2 -
2.1
£2 24
L g -2
X
TSR
£ERNY
ETE
By
&k
-2 4
E-3-2 -]
e
pp~2-4
“ag
~%8
b3 -2
L34
b2 -2
b2 24
SR
BFE
E2-2
E-2= -]
E~2-3 4
32

OO OAOO IGO0 O00

RIS

PP L T
.

A¥APL-TR-87-125

119555 s AKMGS 1724 <ETAD ' HFD s
P17 gETﬂA s HFA 1 CVONDZ s CYRRODZ:DELFS el)E'LFN sOELSFC
ITITLE=) HILL READ IN TITLE

IDES =1 FGR CALCULATING DESIGK POINT

MODE =0 FOR CONSTANT T4

#HODE =1 FOR CUNSTANT PCRC

HODE =2 FOR CUSTANRT HESB

INIT =1 wWilLiL &NOV INITIALIZE paIay

IDUMP =1 WAL DUNP LOGPING WRITE-OuUTS IT ZARUE GCLURS
10UMP, =2 wILL DUBP LOOPING WRITE~QUTS AFTES EVERY PUINT
IAVMTIP =0 Will USE IKPUT A8 ANL M3L SPEC LTAR

JAMTP =1 wWilhk USE INPUT 28 A&D INPUY ET2K

TAMTP =2 WILL USE 32 AS 71=T71+72 AND STAnNDERD Pi
IAMTP =2 wlil USE BZ AND STANDARD Vi

JAMTP =4 mILL USE 12 AND P2

IGASEX=~} SEPALATE TLOW, INPUT A6

IGASHX=0 SEPARATE FLOW, &6=4355

1GASMX=1 WILL MIX OUCT &£ND BAIXN STREAMS, A6=4253455
IGASMX=2 wILE “lXx DUCY AND HAIN STRZAMS, IRPUT AS
168URN=] FUR DUCT BURNMNINGs INPUT 724

IDBURN=2 FOR DALY BLRMNING, INPUT WFD

TAFTEN=:  S0OR AFTERBURKING, INPUT T7

TAFTBN=2 COR AFTSHBURNING, INPUT WF2

1IDCC =1 OUCT 8OZILE 2iil 8F C-D

INCD =1 MAIN ROZILE wIiL BE C-D

KRCZFLT=1 FOM TLRATIRG MAIH NGZILE

MUZFLT=2 FUR FLIATING DULT NUOZZLE

RUIFLT=3 FOR FLOATING HAIN ARD DULT NDZZLES

ITRYS =N NUMBRER GF PASIES THRY ENMGINE BEFURE QUITTIRG
DIRENMSION TITLELRZ)

DATA AwURDFfBH INPUT/

ICATPTI=1IDATPT2]

PRINY 100, ItATPY

CaLL ZERD

WORDR=ARCRDR

HEADES (LBATAIN}

IF{IARTBN.UT D.0R.1IDBURN,GY L0} IRIT=Y

IF(IZITLF,

FTIYiE=0

WRITEt&,102)
JEimaOGEEV.0) #RITE{B,103)
IF{RODE 0, 1) WRITE(S,10%)
IFIUGNE.ED. 2} WRITE(E,105)

Eu.i) READIS,101] TiITLE

TIYLE
JOESAHLALTP ¢ T4 724,477
IDES 20 AL TP 40F 8 4724477

Calt CUInNLY

RETURN
100 FORMATI11H DATA PUINT .13}
icl FURKAT 12881
162 FURMAT {1H]) ,30x12256!¢
i93 FORHATIING,7TH  IDES=,13-10X7H AM= FT,336X7H  ALTP=,FT7.0,
16XTH TRoFHL.295XTH T242yF84Z95XTH = TT=yFB2y6HSSESSS)
10 FURMATI IHG7H INES=413.10X7TH AM=4ET.3496XTH ALTP=3F 7.0y
1687 PONC=78.345X7TH T26=,F8.,2+5X7H Ti=¢FB2:6H5558%SS)
10%  FURMATI{IMG,TH 108S=,12,10Z7h AM=,FT.3,6XTH  ~LTP=,:7.0,
. 16X7H AFR=,FB .4 DATH T26=,58.2,5X7H TT7=9FB.296H3585563)
i ERND
) &H
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T AFAPL-T(-67-125
Part I

A SIbFIC ZERY DELR RG4/2,XRT
\ T3 SUBRUUTIRE ZEKU
R CUAMON /  aLL/
:'ft-" 1WORD L, 10CS »JDES +KDES
SN i 2IGASMX, I DBURN, [AFTRN, 1DCG

+=UIBE
2 IMCO

+ INIT

s IOURE 1ANMTP *
¢ IDSHUC 4 ENSKHUT +HUZFLT,

E .- L SITRYS »LGOPER RUOMAP NUMKAP,MAPEDG, TU1 ALL »ERR (6]
=T - . COMMOI. / FRORT/
g ! 1T1 WP1L 11l +Si 172 sP2 2 152 ]
-y ; 2771 P21 2H21 2 Szl ¢ T2 +F3 N3 183 -
s 37 275 1 Mo 256 275 N3 b5 135 s
H 4755 P55 - # 555 1 BLF +BLC »BLOY  (BLUS
\ SCNF 1ERF 1ETAF  JWAFC L HAF 1403 1964 ~FAKRGL .
i 6CNC 1P°C fETAD  ZHACC LWAT ,€T4aB  L0PCEN ,S5UNMF ¢
{ TONHP  Je7ATHF yDHTCHP ,DHTT  4BLEP 4155 1FARS  4S '
; BINLP  JETATL? ,DOHTCLPDHTF ,UELP KGS5 FARDS SHPEXT &
; 9aM sALTP  JETAR  ,2F »PCHS L 12C »PEKC  JWFB
; ATFFuP ,TFFLP ,PUZLF ,PCBLC ,¥C21DU,PCBLES WIBLEP PLBLLY
f COMKGN / SIDE/
: XXPg 3XHAF G XWAC  SXBLF L, XBLUU $XH3 2UUHS: LIRIRSZ
. 7 i XxT23 4XPZ21 HXHZYI 4X52% 723 723 1423 #1823 ’
Yo 5724 sP2% +H24 » S24 1725 s P25 sH25 #3825 '
;f‘A? 4724 P28 1H28 1524 +129 +P29 5122 529 ’
g~ - J SMAD  yHFD  ¢WG24 FAR24 ,ETAR  ,DFDUC ,BYPASS,(5mMS3 ,
P .- 67528 ,PS28 ,v28 BH2B  (TS29  P32Y  ¥29 sAMZS
s CORMOX /  BACK/
w3 XXT55 JXP55  H4h35 X555 LAT25 XP25 SXH25 .XS825
L. XXRFR  XHGES jXFARSS5,XWFD  (XWNG24 XFARZ4,XXPl LOUMB
S 376 o6 125 158 v #P7 17 2S7 ?
E - "Tg‘ ’P"! 'HB 158 119 'pq 1”9 'Sq T
. a3 SWié THEA 467 2FART +ETAR +«BPAFT ,¥55 s V&5 s
SO 6586 ,¥6 rABO  $TST 4 PST - V7 P&MT7 225 o
E TSk ,PS8  ,v8 2ANB  LTI39 PSS9 LVe ~AKG
:_" " - 8VA +FRD + ¥I0 ¢ FONRD AL 1 S6MM 2 FGPYD 2 FGP 7
A FGM  JFGP  LNFT  GT  LFART FG +fN +FFC
- - ; DIMENSION 2i{937,22148}423i72)
% ECUIVALENTE {21+Ti73(22¢XP)Y)4({23,XT55;
. IDES=0
.. JOES=C
SO inifT=0
. 168URN =0
- 1AFTSR=0
s, At iDSHUC=3
ST IMSHOL=3
‘AR TzR=T2
- P20=p2
Ny . Teu=76
0L @ [=1,53
: Zitir=0.
00 2 I=1,28
Z 33(11=0a
G 20 3 151,72
YR 3 23(1)=C.
SRR T22720
- °2zp20
. §;3 f 16=74Q
RS | Catl SYGU1}
- RE TURK
bt S END
ESs,
3 ,‘~ I 3
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SIBFTL CTOINLT QECRyRGGSZ2,XRT
SUSREUTING COILY
cixRON 7 aLLs

INGRB  LIDES  JJDES  (HOGES LHODE  (IRITV  ,IDUMP HIAKIP ¢
ZIGASKRTSOSUAN JAFTBH, DD S IMCD . J0SHOC o IMSHOC L,802FLY,
3ITRYS JLCUPSR 208aP JNUMMRP RAPEDSG, TGLALL ,ERR(S)

coMng fo=S19%/

IPIZNTEHPLHETUTA0L DURDY ,DUMDZ ,DILFG DELFN ,DELSFC,
2ZFDS  PLONTDSPRIUE pTTAFDS HAFDS P%FCE ETAFCF.WAFCF
2ZCDS  JPLRCHS,PREDS 2ETALLS (MACDS +PRCCF ETACCFMACCF o
4T4DS  J4FBED3 $DTCUNS ETAEDS ¢&3CDS,DPCODS ;OTCUCF 4ETABCF,
STrHPDS; CNHPDS 1 ETHPUS s TFRPLE sCRHPLF s ETHPLF :DHEPLF L7205 &
ATFLEDS p LN PDS ETLFDS-TFLPUF,CHLPCE ,ETLPCF sDHLPCF 72305
TTI2405 FHFEOS SOTHRIDS ;ETRTDS , BAZ3DS,,CFDUDS »DTBUCF yETADRCF,
ETIDS SuFAUS #HVAFDS:ETAADS,R56CDSDPAFDS ;GTAFCF ,ETAACF,
2x55 sA2S 226 AT o~B $AS $A20 A2 *
APSS5S s ANSE  LLVDNOZ,LVENOZ . A8SEAV SA9SAV A2BSAY A29SAYV
£03803Y f FRONT/

iT1 P4 P 282 112 1 P2 #8312 »SE

:
2T21 4221 4H21 9321 73 3 onz v55 y
iTs ’P% 2H% +5% : 15 2 PS +HS +S5 ’
4TS5 PSS  JHS55  :S55  LBLF  ,BtL  ,BLDU .BLDB
SCRF  SPRF  ZETAF ,¥AFC LWAF  ,HA3  ,MG%  sFAR:
SCNC +FRC sCTAC WACC LWAC 2 ETAB  LOPCOR L3UMF
TUNHP  2ETATHP,DHTCHP,OHIC ,BLEP  KG5  ,FARS +CS s
BCRLP ETATLPDHICLPDHTF  LBLLP WG55 HFERSS HJHPEXT
. S QAM »ALTP  SETAR ,2F 2PTNF 52 WPCKC  JUFB
[ . ATFFHP TFFLE PCBLF ,PCBLL (PLBLOY,STBLUB ,PCOLHP sPCBLLP
e ! SATA ANCRD/EHCOIHLTZ
<~ WURD <AKDRD
e N A4=778.26
SR =32.174042
SR . . ALT>2LTP$2,0855551S4D7/£2,0855531 E+0T=ALTH)
A CALL ATMOSIALT»Y15XX1:XX29XX32P1+CSeXX& s TIERD
ke IFLIAMTP.EQ.Z! T1=T1+T2
. i 1 IF{IANTP.BELY) CALL RAKIAM,ETAR}
2 '-' ’%_ FaagOQG
e - CALL PROCOMIFAK,T1:03,XX2,XX2,R2,PHIL.HL)
. S S12PHi1-R1SALOG{P1}
2 Sk H2=H1+{ANICS 2327 (2. %4435}
= M . P2T<=l.
- 5P 08 2 1=1,10
= - 4 - Catl THERBMO({P2T H2,T27+52T+4aW;0,2.0,1)
SO - ] IF{ARS(S27-511.LE.U.0GD12S]}) GO 75 3
i - 2 F2T2P1SEXO{{2N/1.9663T5)=({S2T-S11¢11.986375/4M)@ALOGIP2T/PL) ).
. - et ER]OR
= SO RETURN
<13 3 IFTIANTP.EQ.3.0R . SARTP . ECA) ETAR=P2752T
A= - PR=ETARSF2T

IF{I2MTP,RE (42 CALL THERMULPZ2,HZ:72¢52+4X5,050.041)

IFE15TP S0, &) CALL THERKUIP2,HZ2+T72:52¢XX540¢0.9,0}
IFSIRITEGL1) &0 TU &

IS C(IBESLE0.12 60 TU 4

PCRF3GUSSS (MOLE ;T4 o T4DS L PINL s PCNCDS ) WFB o WFBDS » 729 T20S s PLNFDS)

J
0
Yy

Ay

o,
)
'
L & 1thiyy
.
DO
L N R e T e ]

PCHFGUSFINF
3 66 70 5
B P M > PLHFaFINFOS
- PCHFGYSPILF
. T205=T2
2. S IF=ZFDS
" - S 5 RETURM .
. _:: ‘; ‘[
~ 2.
I ;5 18
™ .' : ,1
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Partlf

SIBETC ATRO62 DECK,K9472,XR7

SUSRUUTIRE ATHDS (2FT, Tk, SIGKA, RKO, THETA, DELTA, Ca&, ANU: K)
THIS IS A SUBHOUTINE 7O CUMPUTE CERTAIM ELEMENTS UF THE 1962
U S. STARDARD ATHRUSPHERE UP TD 9C KILOMETERS. k
CALLING SEQUENCE... 3

CALL ATMUOS !ZFT, TNy SIGMA, Rul: THETA, DELTA, CA, aNU,s X}

FT = GECMETRIC ALTITUDE (FEET)
™ = HOLECULAR SCALE TEMPERATURE (DEGREES RANKINE)
SIGHA = RATIU OF JENSITY TOU THAT AT SEA LEVEL -
«HO = DENSITY (LB-SECS22-FTev(~4) UR SLUGS-FT#+3) 9
THETA = RATIU OF TERMPERATURE TU TMAT AT SEA LEVEL E-
DELTA =  RATIO OF PRESSURE TU THAT A7 SEA LEVEL
CA =  SPEED OF SOUUND (FT/SEC})
&Ky = VISCOSITY CUEFFICIENT (LB-SEC/FTas2) 3
X = 1 NORKAL

= 2 ALTITUDE LESS THAN ~-5000 METERS UR GRSEATER THAR S0 KH

= 3 FLUOATING POINT OVERFLOW ’

ALL DATA AND FUMDAMENTAL CUMNSTANTS ARE IH THE METRIC SYSTEM AS 3
THESE OUANTITIES ARE DEFINED AS EXATT IN THIS SYSTEK.

———

THE RADJUS UF THS EARTH (REFTS597 IS THE VaLUE ASSUCIATED WITH THE

1959 ARDC ATMUSPHERE SO THAT PROGRAMS CURRENMTLY USING THE i ]IBRARY

HOUTIKF %Ll HOT REUUIRE ALTERATIUN TU USE ThIS ROUTINE.
DIMENSION HB10),74M8(10),0ELTAB(10) ;aLh(10)

OO COANOMNO0OO0

e o
. )3

- DAYA(HBLY), InBiéll, DELTABLI3, aLntllsl=1,1037
73N 2 ~-3.0, 320.65, 1.T5363F 00, ~6Heby
- ~,;- B C.G, 288.15, 1.00000E 00, ~5es5y
x5 C il.G, 216.65, 2.23361E-~01, 0.0,
i U 20.0, 21&.65, 5.40328E~02, 1.0,
k- 3 : € 32.0, 228.565, B.56662E~03, 2.8,
o F 67.0, 27C.655  1.09455E~03, 0.0, 3
. L ,} G 52.0' 270.65! 5.822895"0‘1 ‘2.0’ v i
- t : H 51,0, 2%2.69, 1. 79718E~U%, -%eUs -
S :;.' 2 1 79.G,s 150.65, 1.024) E-05, 0.0, J
- - 8 J $8.743, 182.65, 1.62¢3 E-0d, G.0/
‘:’}. DATA REFTS5972,.0R5%531F 07/, GZ 79.80665/,
A A anz /128,9044 /sy RSTAR 78.31432/7,
O L) ETTOKM/ 3 . 0aBE-04 /sy S 1105 /7,
X ! C AMUZ  71.2024E~0% 74 CALZ  71218.45/,
: - ° n RHOZ  Z0.076474 Fa» GZENG /32.1743%/

L4
[la]

COMVERT GEIETRIC ALTITUDE TU GEOPUTEMTIAL ALTITUDE
CL FET = {HEFTSY/(REFTS9+ZFT}II2IFY
- - L CONVERT BT ANDR ZFT TO KILUMETERS
I = FTTOK#ROZFT
£ A = FITOXKRINFT
. K =1
3 T,m? = Ten(2)
- - : EF (H.LT.-&.O.UH.E.GT."D-O) GU TU lb
2T DU 10 KH=1,10
IF (H=rB(K)} 11,12,10
10 CIMT INUE
G} 19 16 . .o
il M = M=)
12 DFLH = H~-HB{®)
S IF {ALK{n]).f0.0.0} 601 TO 13
Tl TEK = THRBIM)+ALARIN)SDFLYH
EE GRADIENT IS MUM ZEKD, PAGE 10, EQUATION 1.2.10-(3)
BELTA = CELTABIM)SI(THE{N)/TFR ) (GITANI/IRSTARCALK(ND) )}

[P S U ey
N

LR YL TS

(%
«~

P,
gy ot
!

vusrp
Yorg

ALY
! b\

18

.

'
.
RTo47) 15 6%t

Fra— I ~ — el vy @t g e S




AFAPL-TR-67-125
Part I

-

o wwm ————

DR S m———

GO T0 14
13 THK = THB{M}
GRADIENT IS ZERU, PAGE 10, EQUATION 1.2.10~14)

DELTA = DELTAB(H)*EXP{—GZ#AHZ=DELH/(RSTAR$THB(M)))
14 THETA = TMK/THZ )

SIGMA = DELTA/THETA

ALPHA =

SORTITHETAZS2)=({TMZ+S)/(TMK+S})
CONVERSION TO ENGLISH UNITS
TH = 1.8%THK
RHO = RHOZ®SIGMA/GZENG
CA& = CAZ=SURT(THETA)
AMU = ARUZ=ALPHA/GZENG
CALL MERFL(J)
GO TO (15,17), J
15 K = K+2
GO 10 17
16 K = 2
17 RETURN
END
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Part

S¢IBFTC RAM DECK¢M94/24+XR7
SUBRUOUTINE RAM{AN+ETAR)
1F(AR.GT.1.) GO TU 2
ETAR=1,

1 RETURN

2 IF{AM.GT.5.)1 GO TO 3
ETAR=1,-0.,075%( (AM-3, } ¥%]1,35)
GD 1TQ 1

3 ETAR=H00,./{ {AHM%4)+935,)
60 TO 1
END
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Part I

s$IBFTC GUESS

DECK »M94/72 4 XR7

FUNCTIUN GUESS({MyTsTD,P,PD,¥,4%D,D,ND, VD)

1F(K.E0.0)
IF(1.EQ. 1)
IFIM.ED.2)
IF{M.ED,3)
IF{M.EQ.4)
IF{M.EQ.5)
IF{M.E0.6}
RETURN

END

GUESS=VD=((T/TL)*+1.60)2((DD/L)**0.50)
GUESS=VD={(P/PD)*%1.801*({(DD/D)**%0.33)
GUESS=VD%=((W/KD) %#20.33)={{DD/D)**1.00!}
GUESS=VD2((W/4HD}*%0.00)*((P/PD}*20.50)
GUESS=VDx((W/WD)*%0.00)¢((P/PD}=*C.50)
GUESS=VD=({(T/TDi**1.10)+{{DD/D}j+*0.60]}
GUESS=VD*((P/PD}*+1.00)*({D/DD}=%0.25)

o

"""“i-'le”l

g g T,
L e
e m‘wqmwygwnu‘@ PRt

%
“aan Phg s b

P

.

3 A

s '
e T e e
oAl VRN 4 S e g o

i’
w
o

}uf‘-»c
a

“
. !
bt Sl

sl
& el e,

LY
Aanihe Ane oy

i km;\t.}ma




N TR

s

i

)

5%

"'441

AV

‘.

R A

f PVRRPYY FPOTRY T o
i "‘ .

» to
R e L
y

Sy S

iKY

-

Pt ik, 4
l’ +

Part It

1000

L

dn rehE 2
"

100

* 1

IO

AFAYL~-TR-87-~125

SIBFTC CUFAN

DECKX 2 M94/72  XR7
SUBROUTINE COFaAN
COMMON / ALL/
INORD IDES +JLES LXDES (MOGDE L INIY  ,IDUMP ,1AMTP ,
2IGASHX s IDBURN JAFTBN, IOCD IMCU . IGSHOC . IMSHUC JNUZFLT,

3ITRYS +LOOPERNCKAP (KUMMAP RAPEDG, TOLALL ,ERR(6)
COMMUN /DESIGMN/

1PCNFGU,PCNCGU,T4GU  ,DUMDL ,PUND2 ,DELFG UELFN ,DELSFC,
22FDS PCNFDS+PRFD3S ETAFDS,HAFDS +PRFCF JETAFCF,NAFCF ,
32CDS  ,PCNCDSPRCDS +ETACDSWACDS PRCCF JETACCF,wACCF
©T40S +WF3DS +DTCODS,ETABDS,®A3CDS,DPCODS ,DTLOCF,ETABCF,

STFHPDS 2 CNHPDS ;ETHPDS , TFHPCF . CNHPCF . ETHPCF ,DHHPCF,T20S
STFLPDSCRLPDS (ETLPDS, TFLPCF,CHLPLF,ETLPCF ,DHLPCF,T210S

TT2655 JHFUDS o DTDUDS yETADDS , ¥423DS ; DPOUDS «:TOUCF (ETADCF,
8T70S +MFADS ,DTAFDS,ETAADS,WG6LDS DPAFDS .DTAFCF ETAACF,
9455 2425 1£6 A7 1Al A9 A28 2829 N
APSSS AMSS (CVDRDI,CYMNUZ.ABS. ¥ JA9SAV A2BSAV,A29SAV
CORMOCN / FPONT/
171 Pl 21H1 »S1 1 T2 P2 Y274 152 )
2721 P21 2421 2521 213 P33 sH3 1S3 *
37‘0 .P‘o 'H‘v QSQ 115 ’PS 1“5 ’S-D 2 4
4755 ++55 2 H55 0555 »BLF +BLC +BLBU  +8LOB
SCNF sPRF sETAF  WAFC LWAF P WA3 1HG4 sFARS
SCNC sPRC +ETAC 200 WAL »ETAB LOPCOM ,DUMF
TCNHP  JETATHP ,DHTCHP,DHTL BLHP WG5S ¢FARS LCS ,
BCNLP  LETATLP DHTCLP OHTF LBLLP HGSS JFARSS SHPEXT
GAR +ALTP  LETAR L ZF +PCNF L 2C sPCRC %F8 ’
ATFFHP ,TFFLP ,PCSLF ,PCBLC ,PCBLOU,PCBLO3 PCELHPsPCBLLP

CORNOR / FAN/CNX{15) sPRX(15:15)WACX{15,353+ETAX{15:15),

IRCN,NPT1SY
DIMENSION WLH(2)

DATA AWDRD WLH/6H COFAN,6H LU} ,6H (H]I)} 7/
WORD>AWORD

THETA=SORT(72/518.666}

CNF=PCNF /{200, 2THETA)

1F(ZF.LT.0.) 2F=0,

IFI2ZF .6T.1.) 2ZF=1.

CNFS=INF

CALL SEARCH(ZF,CNFPRFWAFC,ETAF,

ICHX{Y) JHCNPRX (L1 ) s HACXE 19 ETAX L2 sNPT(1),15.15,16U)
IF{{CNF~CNFS).GT.0.00053CNF) MAPEDG=1
IFUIGO.EQ.1.0R.1G0.EQ.2) WRITE(8,10007 CMFS,wLH{IGO])
FORMAT(1SHO® 3 & (CNF UFF RAP,F10.4,2XA6:11HY> © #%53355%)
RaAF=RAFCOP2/THETA
IFUIDES.NEL.1) GO 70 1
FPRECF2{PXRFDS~1.1/(PRF~}.)

ETAFCF=ETAFGS/ETAF

WAFCF=WAFDS/NAF

WRITELOs100)FPRFCF.ETAFTFWAFCF2T20S

FURKAT {11HOFAN DESIGN,13XBH PRFLF=,E15.8,8H ETAFCF=,£15.8,
185 MWAFCF=,El5.8,8H T205=,F15.8)

PRF=PRFL{F&(PRF-1,2+1.,

ETAF=ETAFCFSETAF

MAFzNAFCFoNAF®
PCRF=100.2THETA®CNF
DUKD]Y =PCNF
CALL THCUMPIPRF yETAF,T24H2+52P23T21,H21,521,P21)
IF{PCBLF.GT.0.) BLF=PCBLFoRAF
IF{JDESEV.1) GO TU 7
JDES=1
IFCINIY,EQ.1) GO TO €

N
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Part I

IF(IDES.E0Q.1) GU TU 4
IF{MDDE.REL2Z) GU TU 2

T4=GUESS{3:Y1: Y2 1PCNF+PCNFUS s HFByWFBUS+YT7,Y5,74DS)
PCHNC=GUESS(4:Y1,Y2sPCNF s PCNFDNSyWERWFBDS YT Y8, PCHCLS)

G0 70 5
IF{MUDE.EQ.1) GO TO 3

PCNC=GUESS(5,T4,T4DS,Y3,Y4,Y5,Y6,T21,T2101:5+PCNCES?

GO TG 5

T4=GBUESS{&:Y1 Y2, PCRC,PCNCDS ;YD 4Y6,T214T2105,T4DS)

GO 10 5
PLNC =PCNCDS
T4=T4DS
HFE=HFBDS
T210S=T721
2C=2C0S
PCNCGU=PCNC
T4GU=T4
INIT=0

CALL CUCOMP
IF (NOMAP.EQ.7) PCHF=DUMDI
RETURN

END
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'SUARDUTIKE COCUNP

2ITRYS ,LOOPER ;#(NRAP
SOMRAB® /DESIGN/

SIBFTL COCOMP DECK,M94/2,XRT

CoRany /7 aALLs
- INORD HIDES ,LJUSS sKDES LRUODE INIT LIDUMP ,JAMTP ’
216‘55x'108UKN’]lFTBN’!DCD +IMCD  , IDSHUC . INSKHUC ,NUZFLT

sNUHR2 O, MAPEDG, TOLALL oEKR (&)

I2ENFCUPCHCGU, T4GU  DUNUL 4 BUND2 ,DELFG LUELFN 2DELSFC,
2ZFDS  +PCHFDS,2RFDS (ETAFDS ®AFUS ,PRICF 2k TAFCFr WAFCH ,
32CDS  (PUNCDS ,PRCDS »ETACDS,WACDS ,PRCCF +ETACCF,,¥ALCF ,

4T4DS  (%FBOS 2BTCUDS s ETARDS s VASCUS , UPCUDS s DTCUCF o ETABCE
57FHPDS;CNHPDScETHPDS.TFHPCF,CNHPCF,ETHPCF,DPHPCF,TZDS *
6TFKPOS'CNLPDSgETLPDSaTFLPCF.CNLPCF,ETLPCF:DhL?CFeTZlDb v

TT2+DS JWFDDS gD?UUDSvETAODSvFkZ3DSyDPDUDS1UTDUCFoETAUCF,
B8I70S WFADS 1DTAFDS yETAAUS s hGOCDS s DPAFDS s UTAFCF , ETAACF ,
QASE 21425 2AS 2 AT ' £8 yA9 2 A28 2A29 N
APS55 LAMSS 1CVONOZ yCVMNDZ JARSAY LAGSAY 2A2H8SAV,A29S54AY
CORMON /7 FRONWT/

171 P2 tHl »S1 s12 P2 H2 52 1
2121 721 yH21 » 821 273 WP3 H2 »S3 ?
3T« P& sHG 'S4 + 15 +$5 185 2S5 v
4755 2£55 2455 +S55 +BLF +HBLC +B8LDU  ,BL0B ,
SCMF +PRF +ETAF LMAFC o WAF 1 WA3 1 WGo oFARSG
SCHC *FRC +ETAC LWATC ,WAC +ETAB  ,DPCOM™ ,CumfF
TCHHP  ;ETATHP ,DHTCHP ,DHTC LBLKP ,WGS stFARS ,CS *
BCNLP  (ETATLP DRTCLP+DHTF  BLLP :WGS%S ,FARSS 1HPEXT
L FY. sALTP LETAR L2F #PCHF  L2C +PUNC  LwFB v

ATFFUP (TFFLP ,PCBLF ,PCBILC +PCBLUU, PLBLUB PCELHP ,FTBLLP
COMMGN / CORP/CNX(15)sPRX(15,15) s WACX(15,25),ETAX 15,15},
INCN,NPT(1S}
DIRENSION WLAH(2)
DATA AWORD WLH/6HCGCORP,6H {LOU) 216K (H1) ¢
WIRD=AWUORD
THETA=SURT(T21/7518.668?
CNC=PCNC/{100.%THETA)
IF{2C.LT.0.}) ZC=0.
IF (2C.6T.1. ¥ 2C=1.
CNCS=CNC
CALL SEARCH{ZC,CNC.PRC,WACC,ETAC,
lCNX(l)9NCN'PRX(111)1HACX(ltl)’ETAX(lolivNPT(l)'15'ISalbU)
IF{KODEED.1) GO 10 1
IF L{CNC~CNCS) JGT.0.0005¢CNC) NAPEDG=]
1 IF(IGO.ED.1.ORJIGU.ED.2) WRITE(H,10B0} CNCSoKLHIIGU?
1000 FURMAT (19HUS® & = {NC OFF KAPyF10.4,2XA864,11H> » *533535)
HAL=WACCTP21/THETA
IF{IDES.NELL) GO TO 2
PRCCF={PRCDS~1.1/1PRC~1.}
ETRATCF=ETACDS/ETAC
HACCF=4ACDS/KAL
BRITE16:100)PRCCFETACCF,ACCF,T21DS
FURMAT (1BHOCOMPRESSOR DESIGN6X8H PHRCCH=E1D.8.6H ETACLE=,£15.8,
18H WACCF=¢E15.6484 T2165=,F15.8)
PRC=PRCCF*{PRC-1.)+L.
ETAC=ETACCFRETAL
WAC=WACCF WAL
CLLL THCOMPIPRC,ETACy T214H219521+P21:T3,H3,53,P3)
IFIPCBLC.GT.O. ) BLC=PCBLCBNAL
RAZ=¥AC-BLL
8LDU=PCRLUUSELL
8LOB=>CBLOB8*BLL
SBLHPxFLBLHPESLL

100
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SLLP=PCBLLP=BLC
IF{MODELNELDIY 6D TU 3
IFTABS{CONC-CNCS).LE.O.O0LIXCNCS) 5O TG &
WRITE{842000)CRLS,CRC

2060 FORMAT(IOHOCNC WAS= LE15.8,11H AN NiB= ,E15.8,
1244 CHECK PCNC INPUTSSS:33)

CALL ERROR
3 PCNC=100.*THETA=CNL
4 CALL COCOmB

RETURN

END
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ATAPL-TR-8.-125
Part I

LIBFTC CUCLME  DECK MY4/2:XRT

SUBRGUTINE CUCUNS

Lumaln £ ALLY

IORE S IDES  LJDES  RDES  JMUDE L INIT  (I0USP S(AMTP
2IGASKX IDBURH JAFTEN, 100D (IMCO o JDSHOC, IMSEULNUTFLT,
31ITRYS ,LODOPZR NUKEP NUBNAP,MAPEDG, TULALL (ERR{6)

COMMON /DESIGN/

1PCNFGUPCNTOU, T4CU 2 DUNDY DUMD2 ,DELFG LUELFN (DELSHC,
2ZFDS  JPCNFD3,PHFDS (ETAFUS  WAFUS +PRFCF (ETAFCF MASCE
320D JPONCHS,PRCDS LETACDS,NACDS PRCCF LETACCE,WACCF
4T4DS  JHFEDS «DTCODS:5TASDS sWA3CDS,UPTOLS s OTCOCE ,ETABLF,
STAHPDS s CHHFLS JETHPDS s TFHPCFCHHPLIF (ETHPLF sDHHPCF 72525
STFLPOS CHLPDS s ETLPLS (TFLPCFCHLPLF  ETLPCF ,DMLPCE, T2EDS
T724DS WEDDS ,DTOUDLS, ETABDS,%A23D5,0PDUDS ,OTOULF ,ETAVUCY,
BTIDS  (#FE£DS LUTAFDSETALIS HG6CHE ,OPAFDS,,UTAFCF,LTAATF,
Y455 k25 .36 Y 158 229 2828 ,229
ARS5S  LANSY VDAL CVMRGL 13534 JAOGSAV JA2RASAY,A29SAY
COMKDN [/ FRONTS

171 W2 sH1 351 sT2 vP2 %2 282
2%21 P21 ;H2% 1821 ' 13 »P3 0113 *S3
374 1) 1He e 54 75 175 +H3 1SS

)
¥
[}
&£T58% P55 'HES 1355 +BLF $8LC $SLPU ,BrE .
ALNF WPEF 1ETAF ZMAFL %aAF +WA3 19 12 Y T
SCKC 18 2 TR SNACL  swal PETAR  LOPTDM ,DUMF
TCHHP _"ATHE L~ 'PDRTL -BLuP Hu%S 1FERY LS ’
BOKRLP  (ETATLP DHTLL?UHIF SBLLP  ,u555 LFARS5 ,HPEXT ,
SaAh PALTP  LETAK ;27 2WCNF 2C sPONC  JMFR »
ATFF-AB TFFLP ,PCBLF ;PCBLIC ,PLBLOU,PCILUS ,PCBLHP ,PCBLLY
cumuin / COMB/PSI11S).BEiTI15,15), 8131155151 ¢RPSNPTLLS)
CIRENSION U19),0UMB({15,15}
DATA AWCRDIGHLULGHKB/
RORD=ARGRD
G3:21=0.
Gl23=4a,
PAPSI=isH,6982P3
WAIC=WAISSRET T3 /2308
IF(INES 2Q.,1) WA3CD =x23C
DPLUM=58CODS= 1 WAIL/WERLDS)
IFIBFCOx.5T.1.) U»COx=},
Po=pPis{l].-02Z0R)
1 tF172.67.3000.) T6=3000.
IFIT4 ., LE,IB00.) 66 TU 2
7.=1000.
IFI{MDDELEVL 1Y MaPEDOS]

Z DICO=T4~-T3

IFLIDES.NF .15 GG TU 3 Y
STCCF=0TLLOS/LICL

3 JILG=0TTULF=0TCY

P3PS IneP3PSE

CALL SEARTH({-1..P3PSIN,DTCO,ETAB,DUNNHY,
IPSEUL} oNPSHUELTLR 2138 A1, 1) LUMBUIL <3 44PT{1}415:15,160)
IFIIGU.EQ.TY TALL ERROR

“ iFIINES HT.1) 6O 10 S

ETABLFsETLEDS/ETAB

5 ET2B=ETABLF2LTAB

MV~ 059431 TE-193T4)~.20346116E~1513T4+.2783L43E~11)074
1+.2051901E-07 1074~ 2453166 -03)8T0~.G233296E-02 18T4+,]1845537E+uS
CALL THFRMUIPL  HA, TR, XY 4XX2,040.0:9)

FARG = (MA-F3)/{nV3LTAS)

IF"FARL,LT,O, FARSL=0D,

wWFLYzFAR&EHAS

28
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Part Il

tuo

lF(M“')bINi’OZ’ ¢ To R
ERRW™ (WrH=WFBX ] /WFH
NIR=SUKT (WFB/WHBX )
CALL A“UUIR(Q?l)'Th,ERRHgOo'Zﬁ.'0.0001'DIK'ThT'lGﬂ,

Gl Yl (64947101060

THn 4T

6o gl

CALL ERHKUR

WFimWFBX

CALL THFRMU(P‘O.N‘Q’T"'S’O'xxz911"’-“‘09“‘

WG4 sWiRR-WA3

[F(INES,EU.1} WRITE(6,100) WA3CS, ETARCF UTCUCF
FURMAT { LTHOCOMBUSTUR DFSIGN¢ TX8H WABCDS®E15.898H FTABCFuE1S.R,
16H DTCUCF=,E15.8)

CALL COHPTH

RETURN

END

27
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artl

SiBFTIC (LOHPTB DECK MIGSZXRT
b SUBKDUYINE COHPTH
coRunN /7 are/
IXORD SIDES +JDES HXDES L»UDE LINIT IOUMP ,1ANTP ,
21GASHX s IDBURKIAFTERIDLD  1RCD  , IDSHGC o IMSHOC (NOZFLT
3ITRYS ;LUGPEK JRCMAP (NUMRAP,MAPEDG,TOLALL sERR (63
CUMMDN FDESIGN/
IPCNFCI, PONCOUS T4GU  ,DUND] ;DUMD2 DELFG ;DELFN ,DELSFC,
22FDS  +PCHNFOS-PRFDE ETAFCS,wAFDS sPRECF JETAFUF WAFLF
IICNS  JPTNTUS ¢ PRCEUS (ETACDSYACDS PRCCE HJETACCFK oMACCF ,
ATADS  5FBDS ¢DTCGHS . ETABDS ,,WA3LDS,,B6PCUDS :DTCOCF (ETARLF,
- STFHPDS yTNHPDS sE THPDS ; TFHPLF,CNHPCF ,ETHPCF yDHHPCF . T203 &
ATFLPDS »INLPDSETLPOS . TFLPLF ,CHLOCE ,ETLPCF «DHLPCF,T210S
TI2858S +xFUUS 20TSUDS,ETADDS, WAZ30DS ,0PDUDS + DYDULF SETADLF,
BT20S +WFLDS ,DTAFDSETAAGS suC6CDS,DPAFUS yOTEFCFETAACF
7 sA25 126 2 27 + A8 1AG 1 A28 2429 .
AP?355  Jam55 ,CVDNOZ ,CVHNOZ (A8SAV ,AQSAV ,A28SAV,A295AV
TORADN 4 FRONT
if1 1Pl WH1 +S1 ' 72 +Pe 2 252

4
272t 221 1H21 +S21 e ¥3 +1P3 3 »S3 ’
3‘!6 gp5 'HIU 'SG '75 'Ps ghs 155 2
4755 P55 1H5S 1555 28LF +BLC setltbu ,8L03 ,
sSCnrE s PAF 2ETAF  SWAFC WAF sWE3 sHGS :FARG
6CRL +PRC +ETAC HWACC HWAL +ETAS  ,DPCON ,DURF
TCHHP SSETATHP,DMICHP ,DHTC  +BLRP  MGS +FARS LS ’
BUNLY  ETATLPIEHTCLP  ONTF  BLLP NG5S HFARSS HPEXT ,
QA% 2ALTP  TTAR 2F sPCHRF ,L,2IC yPCHNC  ,WF8 *

ATFFHP »7FSLP ,PCBLF ,PCBLC ,PCBLLY,PLBLUS,PLRLHP,PCBLLP

23 CORMNON /HTURB/TFFXI15) +IHXI15915),DRTCR(15158,ETATXI15,135],

¢ INTFFS+HPTTIFFL1S)
DATA AMORDNLOMH] /SKCORETB 6K (LD} ,6H {hi) 4
HORD=A%0OED
IFSINES.EV.03 GO TD
CNHPCF =CRHPDSISURT (T4 ) /PCNC
1 CNHP = NHPCFSPONC/SURTIT4)
CHHPS=T RS
TEFPSaTFFRY
CALL SEARCHI=Y . TFFHP CRHP ODHTCHP ETATHP,
ITFRX{IJNTEESTNXL 141 )sDHTCE L) 2ETATXLL 1 JNPTTFF113015415.16G0)
JFLIGHD.EQ. 1.6GRJIGDEU1I.URIGLG.EQ.2E) MRITE{8,1900)TFFHPS, N1
IFEIGD.EC,. 2.0R.16L t0.12.0R.1G0.80.22) WRITE(B1000)THFHPS ¥4
IF {1600, 10.URTGULEQ 11 . ORIGU.ED.12) WKITE(E42000) CNHPS,WLO
IFLIGUEC20.URSIGE.EQ.21.0R . 1GU.ED0,22) WRITE(8,2000) CNHPS¥K]
1000 FURMATIIORUES22STERHF GFF MAPF10.492XA0:3110h20c3eS855352 )

el

X 4. 2 F
d i :4
(- - -
- ko~
- .:_b Z i
jde pt 7 =
O -3
5. o SN
3 ps- *

W T - x

- N NS
s . 1
- 3 .
o . >
= .
e '_ f
I -2 2
| - i -
ol .

X K o
S -
: A

20u0 FURFAT[13HUS®353 CAHP UFF MAP,F10.64,2XA0¢11H0eaee558323)

w

- IF{IGD.NE.T) GO TU 3

2 €att ERI0R
RETURN
5 narGO=0
IFEASSITFARPS-TFFMP Y LE.O.COLSTSFHPSY GD T &
%#4050)a]
IFILABSICHNRPS~ChNP } 6T .G.EDICNMPI)Y HAPGD=3
6O TO S
& SE(ABS(CHHPS—-CMHP ) .GT 0. 001 2ChsP)Y ®LP50=2
IFImAPGU . E6T.0) CALL MAPBAC( s MAPGU TIFHPS yTFFHP ,CNMPS :ChNP :PONE,
1 TH o MIDE yHBRAP S NUSMAP)
IFIRIReP ,GT,03 RETURN
TFC AL awWGAHBSURTITS /114, 6965P&)
BTUEXT20. 706 TOS8HPEXT
PHTICCEIBTUEXTenACo(N3-121 1) /I HG4L*TS)
(FLIDES.E2. Q) CD TU &

- wen
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AFAPL-TR-67-125
Part I

102

6

TFHPCF=TFHPDS/TFHCAL
DHHPCF=DHTCC/OHATCHP
ETHPCF=ETHPOS/ETATHP
HRITE(6,102)CRHPCF s TFHPCF s ETHPCF , DHHPCF
FORHAT {20H0H,.P, TURBINE DESIGN,SX7HCNHPCF=,E1%.8+8H TFHPCF=:E15.8,
18H ETHPLF=4E15.8,8H DHHPCF=.E15.8)
TFHCAL=TFHPCF=TFHCAL
OHTCHP=DHHPCFSDHTCHP
ETATHPETHPCFXETATHP

DHTC=DHTCC=T4

ERR {1 )={TFHCAL~TFFHP)/TFHCAL
ERR{2)={DHTCC~-DHTCHP }/DHTCC

CALL THTURBINDHTLETATHP yFARS ,H4 354 4P4,T544H5,55,P5)
IF({BLHP . LE.O0.) GO TO 7

FARS=HFB/ (HA3+8LHP)

HGE5=HG4+BLHP

HS=(BLYPSH3+WGLTHS ) /nuGD

CALL THERMOIPS:h5,T5,55:X%X2:1,F4R5,1)
GU 10 &

FARS=FARSG

NG5 =NG4S

CALL CoLPiB

RETUKRN

END
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2431a

$44

T BCNLP +ETATLR,DHTCLP +DHTF ,BLLP #XG55 FARSS HPEXT

SIBFTC COLPTB DECKR94/72,XR7
SUBROUTINE COLPTB
CONNTH /7 ALY/

INORD LICES +JIDES XDES %0OE L INIT L10UMP 1AMTP ,
2IGASAX s IDBURNJAFTBNS1DCD ,1MCD 5 I0SKOC 2 IMSHUC 4KUZFLT,
3ITRYS sLOOPER <UMAP JNUMMAP JRAPECG,TOLALL ,ERR(G)

CGHRHON /DESIGN/

1PCHFGU s PCATGUT4GU HDUMDY ,DUMD2 ,DELFG ¢DELSN ;DELSFC,
2IFDS PCNFDSPRFDS 2 ETAFDS:¥AFDS PRFCF ETAFCF ,WAFCF
37C6S sPCHCDS+PRCDS ¢ETACDS MACDS ,PRCCF HETACCF,WACCF
4T4DS  HWFBDS +DICODS,ZTABDS,NAICDS +DPLODS yDTCOTF ZETABCF,
STFHEPDS ¢ CHHPOS ETHPUS s TFHPLF JCHHPLF - ETHPCE sOHHPCF,T20S
ETFLEDS :CNLPDSETLPDS ) TFLPCF s CNLPTF ySTLPCF,DHLPCF,T210S »
TTZaDS SHFODS +DTDUDS,,ETADDS ¢ WAZ3DS . DPOUDS JUTDULF ETADCE
8YTDS HNFADS »DTAFOS,ETAADS,wG3CDSDPAFDS ;DTAFCF ,ETAALF,
9‘55 1525 ,Aﬁ "7 158 .A9 9328 ’529 k 2
APSS5 JEMSS  H,CYDNOZ,CVMNDOZ,A8SAY ;AQSAY JAR2854%,a2954V
COXMON J FRONT/

m Pl pHl 13 172 P2 M2 152
2721 P21 2l 2521 T3 P3 03 2S3

374 oPe oS *S4 3] 25 ) +85
2755 »255 3455 1955 sBLF 2BLC sBLDYE  ,BLOS
SCNF 1 PRF +1ETAF NMAFC WAF s WA3 THECA +FARG
&ECNC PRC +ETAC +HACCL $WAC 2ETAE JEPCOM ,DUMF
TCHHEP  ZETATHP ;DHTCHP DHTC +BLHP LW5S 1FARS LCS

% W W WY M T g .

SAR JALTP +ETAR 1 2F s PCRF +2C 2 PCNC s XFE

ATFFHP TFFLP PCBLE ,PCBLL ,PCBLGU,PLBLOSB PLLLHP ,PLBLLP
COMRON ZLTURB/TEFX(15):CNX(155,15) ¢ DHTCXLLS515),ETATX{15415),

INTFFSHPTIFF(15])

DAT& ANDRD MLUWHIZGHCOLPTB.6H (LO) ,6H (R} /

WORO=ARORD
IF{IDES.ED.C) GU TG 1
TNLPCF=CRLPDS®SORT(TS1/PCNF

|3 SHALE=CR PLFEPTNRF/SURTITS)

CHLPS=CKLP
TFFLPS=TFFLP
CALL SEARCH{-1.:TFFLPyCNLP,DHTITLP,ETATLP,

ITFFXER ) aNTFRSsCNXEL o157 +DHTCX {152 2ETATXEL 313, HPTTIFF(1),415,15,:163}
IF{IG0.EQe 1.ORIGD.EO.11.0R.IGU.EQ0,21) WRITE{B,1000)TFFLPS,KLD
IF{IC0.EQ. 2.0R.IG0.£0.12.0R.160.80.22) RRITE(B8,1000)TFFLPS,WHI
IF{IGOERI0ORIGUEQ.iloBRIGDECLL12) KRITE(B 25001 TNLPS,NLO
IF({GO.EQ.20.0R.IGO.EQ. 2 .CR.IGC.EQ.225 WRITE(B,2000) CNLPS,wM]

1000 FORRAT(19HO=2s8sTFFLP OFF MAP,F1C.4,2X20,11He9000335553% )
2000 FURMAT (1SHOsesss THNLP OFF MAP,F10.492XA0411Hro0ee383533S8

¥

LYY 1R

tho

iy

A
R ¥ PR Ve P "”’.‘""“"""(
H 5

“, \1‘\

PRSI

I
N

- [F{1GD.NE.7) GO 10 3

2 CALL ERROR

Fo RETURN
z 3 X2PG3=0

- IF(AASITFFLOS~TFFLP}.LE.O.COL12TFFLPS) 6D T8 &

- ARAFGO=1
JF{EBSECNLPS=-ONLP ) .6T.0,0013CNLPS) NAPGD=3

o 60 105

IF{SABSICNLPS-CNLP) GT«0.001#CHLPS) HAPGD=2

IF (HAPGOSTL0) TALL HAPBAL{2+RAPGU\TFFLPS +TFFL? yCHLPS CHLP,PENF,
IT4MOGE SOMAP ,NUMNAP)

IF (NOKAP ,CT.0) RETURN

[V

1t

L
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{
2

F T TELCAL2NGS¢S0RTIT5) /7 (14.6368F5)
S DHTCF=¥AF & (H21-H2)/{¥G5€T5)
28 IF(IDES.EL.0) G2 TO 6
- TELPCE=TFLPOSA TFLTAL
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Part II

DHLPCF=DHTCF/DHTCLP
ETLPCF=ETLPDS/ETATLP
HRITE(6+102iCNLPCF ,TFLPCFETLPCFDHLPCF

i02 FURMAT {20HOL.P. TURBINE DESIGN,SXTHCHLPCF=3E18.8+RH TFLPCF=4E1b.8,

19K ETLPCF=;Ei5.8:8H DHLPCF=,E15.8)
6 TFLCAL=TFLPCF*=TFLCAL

DHTCLP=DHLPCF*DHTCLP

ETATLP=ETLPCF*CTATLP

DHTF=DHTCF=T5

ERR ({3 )={TFLTAL-TFFLP)/TFLCAL

ERR (4 )={DHTCF-DHTLLP ) /DHTCF

CALL THTURB{DHTF ETATLPyFAR5,H5,55,P5,T55,H55,555,P551

IF{8LLP.LE.O.) GO TO 7

FARSS=NFB/ (#A3+BLHP+BLLP}

WGSS5=WG5+BLLP

H55={BELL P¥H3+NGS5*H55) /HG55

CALL THERMO(P55,H55:755;555:XX2;1,FAR55,1)

GO 70 8
7 FARS55=FARS

HG55=WG5
8 CALL FRTDSD

RETURN

END

1
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AFAPL-TR-§7-125
Part I

FIBFIC FRTDSD DECK;M9472.XR7
SUBROUTINE FRTGSD
CORMON / FRONT/
iTl ePl pH1 *S1
2721 P21 sHZ2 2 821
3T4 1P% sHG +S4
4T55 1955 yH55 2+S55
SCTNF o FRF +ETAF +tHALRC
&6CNC 2 9REC +ETAC L RACC
TCNHP  JETATHP s DHTCHE ,DHTL
BONLP  CTATLPDNTCLP,DHTE
QAM sALTP LETYAR ,2F

ATFFHP oTFFLP 4PCBLF ,PCBLL

COMMUON s SIDE/

xXXP1 1 XWAS S XWAC HXBLF
XXT21 +XP21 X221 LX521
3724 P24 HZ% 1526
4728 1 P28 sH28 2528

SKAD ' MFD s WG24 JFAR2S

67528 4PS28 4vz8 141238
xP1=P]
XWAF=KAT
XWAC=RAC
X3LF=BLF
XBLDU=BLDY
Xri3=H3
X721=721
xXp21=221
XHZ21=H21
X521=S521
CALL CUDUCT
KETURN
ERD

1 F2
+£3
+PE
yBLC
s WA
+ETAB
1 %GS5
1 WG5S
s2C

s PCBLDUSPTBLUSB +PCBLHP PCBLLY

1 {H3
1922
1 P25
2729
1 DPRUC

2 PSZ9

w W% B W W M W9 w

% 9w e W

»BYPASS ,DUMS3

TR Ry

whktra 4o

DI P AR TV LTI 7ro%h AU ARSI v v~/ O
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AFAPL-TR-67-125
Part I

SIBFTC CCOUCT DECK,RI&F29XR7
SUBRQUTINE CODUCTY
CONMOH /7 ALLS

IKORD LI0ES +JDES XKDES SHODE LINIT I1DUMP IANTP
ZIGAZHX,I0BURN,IAFTBN:IDCD LIMCD ,IDSHOC, IHSHOCNOZFLTy
3ITRYS ,LOOPER;NOMAP o NUKMAP,MAPEDG,TOLALL ;SRR (6]}

COMMON /DESIGN/

1PCNFGUPCNCGY,T4GU ,DUMDY 2GUKD2 ,DELFG +DELFN +DELSFC.
22FDS o PCNFDSPRFDS »ETAFDS yHAFDS +PRFTF +ETAFCF+%AFCF ,
32C0S PCHMCOSsPRCDS EVACDS,WACUS PRCCF »ETACCFWACCF
4T<DS ,WFBDS DYCODSETABDS ,RA3CDS,DPTCDS »DTCOCEF yETABCF
STFHPDS y CHHPDS « ETHPDS  TFHPLF o CNHPCF y ETHPCE s OHHPLF,T20S
OTFLPDS CNLPDS»ETLPOS s TFLPCF yCHLPCF L ETLPCF,DHLPLE,T21DS o
TT25DS UFDDS DTOUDS,ETADDS,WA23DS,DPDUDS ;DTOUCF ETADCF
SYTDS HFADS OTAFDS,ETAADS ¢ WGGC DS DPAFDS sDTAFCFETAACFy
CASS 3A25 A6 2A7 A8 sAS 2R28 1 R29 ?
APS55 &M55 ,CVDROZ,CYNNDZ,ABSAY ,A9SAV A2BSAV:A295AY
COMMON /7 SI1DE/

1Pl 'MAF 1KAC *BLF +BLDU H2 +DUNSY ,DUHS2
2121 P21 sH21 522 : 723 P23 2H23 »S22 s
3124 P24 H24 1524 1 125 1925 sH25 2525 ]
4728 P28 2H28 » 528 + 129 :P29 sH29 1529 ’
SHAD »RFD #WG2% $FAR24 ,ETAD ,DPDUL BYPASS,DUNS3
67S28 +PS528 ,V28 2AN28 TS29 LPS29 ,Y2¢ 2AM29
DIMERSIDR G(9)

DATA AWORD1,AWORD2/6HCODUCT  6HONTZZL/

WORD=AXORD1

Qt2)=0,

Qi3)=2.

WAX=NAF-MAC-BLF

WAD=WAX+3LDU

P23=p21

H23= (BLODUSH3eHAX3H2]1 } /KAD

CALL THERMO(PZ3-H23,72395239XX2:190.051)
BYPASS=(NAF=NACI /WAL

WA22C=WADSSORT(T231/P23

IF{IDES.EQ.1) WA23DS=WA23C

DPDUCDPOUDS*INAZSC/RA230S)

IF(DPUC 6T 1) DPOUC=R

P24=pP232{1.-2PDUC)

IF(1IGASHX.GT.O) IDBURNK=)

IF(IDBURNGLMNELO) CO T0 2

T24=T23

HWFD=0,

FAR2420,

GO Y0 7

2 IF(IDBURN (EQ.2) T24=T23+2000.
3 IF({T24.6T.40C0.] T24=4000.

IFIT24.LT.T23) T24=T23

C 3% IF DESIRED, ENTER CALCMAATIOHS FOR ETAD HERE

HVs( ({1 ({{-e45G4317E~138T24)~,2034116E~15)8T242 ., 2723643E~11)0T24&~
1.20515015~07)%T24~.2453116E~03)8T724~,9433296E~01)0724+4.184553TE¢05
CALL THERMDQ(P2A:HA3T249XX19XX220:G:0:0)

FARZ4={HA-H23} 7 {HV2ETAD}

IF(FAR24.LT.Ce) FAR24x0,

WFDX=FARZ&SHAD

IF{ID3UR.NE.2) GO TO &

ERE¥« {NFD-XFOX)/%FD

BIRaSQRTI{WFD/NFDX)

CALL AFQUIRIQI1);T245ERRW10492D490.0G01+DIR,T267,160)

GO TO (447:5)4160
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Part I

4 T24=T24T
GO TO 3

5 CALL ERROR

e WFD=WFDX

7 CALL THERND(P243H249T2%¢5243XX2,1sFAR24,0)
HG2& =HFD+WAD

IF(IDES.EQ.1) HRITE(6,101) KA23DS
101 FORNAT(12HODUCT DESIGN,12X8H WA23DS=,E15.8} .
C s** IF DESIRED, ENTER OYHER LOSSES HERE )
T25«T24 :
P25=p24 ;
H25=H2% ?
$25=524 i
IFLIGASNX.GT.0} GO TC 11 g
NORD=ANORD2
A28SAV=A2S
A295AV=A29
K NG2D =6
E 1D0NDZ=0
. IFINDZFLT .EQ.2,0R.NO2FLT.EQ.3) MNO2D=1
- IF{IDES«EQel+OR,IDBURN.GT.0.0R . NOZD . EQ. 1) I1DND2=1
. IF{IDRCD.EQ.1) SC TO 8
- 2. CALL CONVRG(™25,H25,F25,525,FAR24:#5624,P1,I1ONDZ,A28, P25R,
1T28,H26,P28,3528,TS28.PS28,V28,AM28, ICON}
GO T8 (9:959:5):1CON
8 CALL CONDIViT25:H25¢P25,525,FAR2%4,W624¢P1 ¢ IDNOZ yA28:A29+P25R ¢
1T28,H28,P28,528,T29,H29;P29,529, TS28,T529,P528,P529,V28,V29,AM28,
2AN29,ICON)
IDSHOC=ICON
GO TO (10,10,10:5),1ICON
: 9 1292728
- 1 H29=H28
- ’3:_ 4 L25=pP28
. $29=S528
M. 1$29=7S28
< 3 P529=528
B - v29sy28e
AN29=AM28
- J A25=A28
3 ; iOSHOC=ICON+3
e 10 ERR{5)={P25R~P25) /P25R
. IF{IDNOZ.EQ.1) HRITE!6,100) A28,AK28,A29,AN29
- 16C  FORMAT{19HODUCT NDZZLE DESIiCN,5X8H A28=,E15.8,8HF AK28=,E15.8,
: 18H A29=,E15.8424 AM29=,E15.8)
- 11 CALL FASTSK
E RETURK
g . END
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AFAPL-TR-67-125
Part Il

SUBROBUTINE FASTBK
COMMOM / FRONT/

SIBFTC FASTBK DECK;M94/2,XR7

171 +P1 yH1 +S1
2721 P21 sH21 1S21
374 1P 1HG 284
4755 2+ P55 2H55 2855
5CNF +PRF 'ETAF  JWAFC
6CNC +PRC +ETAC WACC
TCNHP  ,ETATHP DHTCH?,DHTC
8CNLP LETATLP .DHTCLP(DHTF
9AN 1ALTP  LETAR 2ZF
ATFFHP ,TFFLP ,PTBLF ,PCBLC
COEMON /7 SIDE#

XXP}l # XHAF  JYHAC XBLF
XXT21 ,XP21 oX¥M21 LXS231
3724 2224 'B24 1824
4TZ8 +P28 +1H28 +328
SUAD 2 WFD 1WG24 JFAR24
67528 ,PS28 ,v28 1 AM28
LOMMGCN / BACK/

XXTS5 %AP55 HXH55 ,X§55
XXHFE $XHGS55 (XFARSS,XNED
376 P8 146 +S6
4£T8 P8 1HE +S8
SHG6 1 HFFA 2 ¥OT + SART
oPsSSs :Vé rAME 2 IS7
7788 + PS8 'V8 1 ANS
8VA +FRD +VJO +FEND
SFGM +FGP +¥BFT +WGT
X755=T53

XP55=pP55

XH55=H55

X855=355

X725=725

XP25=p25

XH25=H25

X825=825

XHFB=RFB

XHES5=HG5S

KFARS5=FARSS

XWFD=NFD

XKG24=KG24&

RFAR24=FAR24

XxXpPl=P1

CALL COMIX

RETURN

END
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272 P2 sHZ +S2

2 T3 1 P3 sH3 +S3
,TS y?s 1”5 155
¢BLF +BLC »BLDU ,BLOB
¢ BAF sWA3 'HGG +FARG
+HAC +ETAB LDPCON ,DUMF
+BLHP WG5S +FARS €S
+BLL? WG5S FARSS HPEXT
+PCNF  ,2C +PCRC  HFB
+PCELDU,PCBLOB yPCBLHP 4PCBLLP
1 XBLDU 4 XH3 +DUMSY ,DUNS2
2723 P23 s1123 2823

» 125 + P25 2y H25 13525

s 129 +P2S +H29 2329
+ETAD ,DPDUC ,BYPASS,DRIMS3
2 T329 .PS29 ,Vv29 tAHZ29
31 XT25 HXP25 XH25 +XS$25
1 XHG24 XFAR24,XXP1 ,DUNR
|?7 527 ’H? 757

+ 19 tPS +H9 *S9
+ETAZ.  ,DPAFT ,V55 s V2%
yPST V7 1AM7 AR2S
+ TS89 2PS9 VO 2ANS

1 VJR +FGMN FGPD FGPM
2FARY LFG oFR »SFC
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AFAPL-TR-87-125
Part I

Ih N b

$IBFVC COMIX  OTCX,R94/72,XR7T b
SUBROUTINE CONIX
COMRON /7 ALL/
1WJRD HIDES JDES +XDES . HOOE LINIT IDUNP (IANTF
2IGASHX 2 IDBURNSAFTBNSIDCD LIKCD 4 IDSHOC, IMSHOL ,NOZFLT ;
3ITRYS (LOOPLRHORAP ,NURMAP,RAPEDG,TOLALL ,ERR{S}
COMMON /DESIGN/
IFCNFGUPCHCEY,TASU SDUMDY 4DUMD2 ,DELFG ,DELFAN ,DELSFC,
2IFDS PCRFDS+PRFDS ETAFDS¥WAFDS +PRFCF ETAFCFoWAFCF
32CDS ¢PCNCDS,PRCDS LETACOS,WACDS ,PRCCE JETACCFWACCF
AT4DS  JWFBDS +NTCODS «ETABDS «MA3LDS :DPCOTS +DTCOCE ;ETADCE,
STFHPDS y CNHPDS o ETHPOS y TFHPCF CNHPCF o ETKPCF yDHHPCF,,T2DS &
STELPDS +CNLPDS yETLPDS ; TFLPCF »CHLPLF, ETLPCF DHLPCF,T21DS
TT24DS NFDDS +DTDUDS . ETATDS WA23DS «DPOUDS +DTOUCF ;ETAGCF
. . 3TIDS JWFADS 2DTAFDS,ETARDS ¢ WGSLDS DPAFDS yDTAFCF (ETRACF, 3
- 9455 2425 rAb AT +28 »AS 21528 1A29 ’ A
.- 2 z APS55  JAMS55 CVDND2,CVMNGZ »AESAV AGSAV »A2B8SAVA29SAV :
e : CORMON 7 3ACK/ -
- S ' 1755 755 M55 555 125 »P25 7H2S +S25

Iy “.,_

A
e i 2WF3 »HE5S JFARSS ,WFD 1¥G2% +FAR24 ,P1 LUK, I

B } 3%¢ »Po vHO 256 77 P7 1H7 +S7 ’

= 478 +P8 oH8 *S8 79 2F9 1H9 2S9 N 3
> ; SHSE6  LMFA  JKGT  LFART LETAA  ,DPAFT ,V55 ,v25 ,

3 23 ) 6PSH Y6 1AKS 2 187 +PST W7 2AMN7 1AMZS -
. YZ 738 3953 1?8 +AMS 9739 'P$9 V9 2 &N9 *
- ¢i{ ) 8YA +FRD +¥JD »FGRD ViR »FGRM L FGPD HFGPH

SFCH +FGP oNFT WY +FART 4FG oFN *SFC
o A DATA AWORDZGR CGMIX/
Pl - GIREHSION &Q£9)
A RORD=ANIRD
5 : £3:T78.26
2 ) CAPSF=2136,2170 N
; ‘ G32.174049 A
- CALL DROCONIFARSS TS5 4 EX1 9 XX29 XX2 9 XX4 o PHISS 4 XX5) e
ZALL PROCDRIFAR24,T25+XXT 9 XX23XX3yXX4 3 PHI25,XX5)
IFEIDESLEQLD) GO TO 6
£ o3 CALCULATE ASS AND 225 WITH PS25=PS55
IF{PS55.€E2.0.) GG TO 50
TS55=T55#{PS55/P55)%%0,255
00 1 1e},15
CALL PROTOM{FARSS54T555,CS55:AK55,CP55,REXS5,,FHISSS H555)
PHIS=PHISS-REXS5*ALOG(P55/7PS55])
DEL P} =PH1S-PHIS5S N
e IF(ASS{DELPHI?.LE.Q.D001*PHIS) GQ YO 3 ‘f
5 TS555»TS55¢EXP 4, 0%DELPHI )
TALL SRROR
2 RETURH
. 50  755520.8Y58155 |
-7 DO S1 ix=l,15 :
I - CRLL PROCORIFARSS+TSS55:CS557AK5E;CP55: REXSS PHIS S5 ¢H5551)
V55:=am552L555
HSCAL»H55-V558827{2.35%4))
DELHS=HSCAL~-HSSS E
IFLASSIDELHS)JLELOL,D005%HSCAL) GO 70 52 E -
51 TS55=TLSSHIELHS/CPSS 3
GO T0 2
s2 F355xPE57EXP ({PHIES-PHISSS) /REXSS) 24
3 IF (HS5.6T.HSS5) 60 TC 52 s .
WRITE(S2011P55,PS55:T55:TE55,H59 K355 - -
F11)1 FORMAT { 2ZHOSQRT OF H55~H535 NEG 6E15.8,6HS58388) e
CALY ERROR i
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Part 11

V55=SLRT {2 GLASREIHS5~-KEE5))
REO=LAPSFIP3ISS/(ALEREXSS52TSSS)

ASS=HESS/ {RHD*V5S)

AKS55=V553/7£555

IF(1GASHE.GT.CY GO TO 5¢

HRITE(S+1046)A85,ARSS

FORMAT{20HOTURBEINE AREA DESIGH6X5H AS5%,E15.8+84
&0 YO 28

p§25=P55s

7S25=T2521PS25/P25)9%0.286

B3 & I=1,'5

CALlL PROTORIFAERZG»TS25,L825,AK25,UP25,REX2E+PHISZ59HS25)
PHISePHIZ25~-REX25EALGG {P25/P525)

OEL PHI=PHI3~F:1S25

IFIABS{DELPHI).LE.0.0062+PHIS) &0 TG 5
TS25=T3253EXP (4. 0%DELPHI)

60 70 2

IF{H25.6T.HSZ3) 60 TG €5
NRITE(B821023F25,P825,T25,:T525,H25,HS25

FORRAT{Z2HOSQRY OF #25-HS25 NEG 46E15.6-6155885%)

CALt ERROGR

¥25uSQRTI2. tH2RIZ(H25<515253 )
RHO=CAPSF&PS25/ L AJREX25*7S25}
EZ25=RG247 {RHO¥V25

bH25=Y25/CS25
¥RITE{6,10010255,4M55,2.25,AM425
cORRBAT{ZSHOTURBINEFDULT AREZA DESIGN, 7%
AHES=,E15 8,88 A25=-E15.8:8H
& 70 20

CALCULATE PS55 AND PS25

HN3A=HGS57A55
CleP55eIQRTIGS{TS55¢%AI} ) 2CAPSF

MLRI=0

QQ{21-0.

QQ(3)=0.

A®35=2.50

7555=0.83715%755

D0 8 1=1,415

CALL PROCONIFARSS 4735508555 AKS5S LP5SREXSS »PHISSSsHSSS)
V55=aRES*(555

HSCAL=HES~¥55222/ (2, +6*AJ}

DELHS=HESLAL-SSS

IF(ABSIDELHS Y LF.D.0005+H5TAL) GC TO 9
TS55=TSSS+DELHS/CP5S

GG 70 2

ROAT=C1=SORT{AKSS/REXSS ) *ARSS/ {1 .+ (AKS55~1 . ) $AM55202/2,. )83

aM55=,£35.8)

A55=4F15.3»
AA25=.£15,87%

1{lAKS541.1/(2.={AK55~1.1}})

11

103

2KX=3ARS5

16060=0

D1¥Y =WOA/HQAT

E* = {NCA-WQAT)/WQA

CALL AFQUIRIQQII) 1 ANXGENCey20+90.0005,D1IR ,AMNXT cICON)
GO TO 111,15,2),1CON

IFLAMXT.LE.1.0) GO 70 12

ARXT=0.7

MIONeRLO+Y

IF(ACON.LE.]) GG YO 13

PCNF=DUMDY

MRITE{8,103)PCHNFARXyP55,P55%5,P25,PS25
FORRATIIZHOCORIX PONF=3F 74148 ANZFB8,6y5H P53S=,F7%.5y

16H PSS5=9F9.5,5H P252,F9.5+8H PS255,FI,.5,6HSS3353}
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Part N

16

17

18

19
29

21
22

Z3
24

25

PCNF~1,01%PCNF

DUMD1=PCNF

HOMAP=T

RETURN

TFLICOGD.EQ.L) GO TO 14

AM55=AMXT

G0 TO 7

AM25= AMXT

GO TO 16

1IF(1GOGC.EQ.1) GO TO 19
PS55=PS5H/EXP({PHI55-PHIS55) /REX55)

IF (IGASMX.LE.O) GO YO 28

WQARWG24 /A25
CloP25®SQRTIG/(T25%A)) )=CAPSF

MCOl=0

aQ(21=0,.

QGt3)=0,

AM25=0,25

TS2550.875%T25

D0 17 1I=1,15 »

CALL PROCOM(FAR24,TS25,CS25:AK25,CP25,RTX25,PHIS25,H525)
V25:AM252CS25
HSCAL=HQ25-V25%22/ (2, %G*AJ)
DELHS=HSCAL~-HS2S5
(F(ABS{DELHS}.LE.0.0005#HSCAL} GO TO 18
TS25=TS25+DELHS/CP25

60 TO 2
WQAT=C12SQRT{AKZS5/REX25)BAM2S/ {1+ (AK25=14) RAM25002/2,} e
1A 254L . 1/ (2.2 AK25~1,)))

AMXuAM2S

160G0=1

G TO 10

PS253P25/7EXP( (PHI25-PHIS25) /REX25)
WGHaNG244+KG55

ERR(5)a(P325~PS55)/PS25

WF6=WFD+WFB

FARG=WF 6/ (WG6~NF6)

HO = {WG24*125+HG55%H55 ) /NGO

CALL THERMO(1l.sH6,TH,PHI6sAMXy14FAREy]}
C1sPS55%ASSR{ 1. +AKS54AME5%82) 4+PS253A25% (1 o +AK25#AN2E 20 2)
T56=0.833%T% .

0o 25 I=1,15

CALL PROCOM(FARG,TS69CSH:AKO6:CPOYREXOHIPHISH9HSO)
C2=HGOHXSART(AJRREXE6*TEH/ {AK 6%G) )

C3xC2/ (CAPSF*Cl)
C4n{AKS=1.)/2.~(CI%AKO) %%*2
CH531le=2.,%AK6*C3%%2

CAHRCSRR244 ,XCHBLI*%2

TF(C6)21422423

CALL ERROR

RETURN

AMG2==(C5/{2.%C4)

GO Tu 24

AMbH 2= (SQRT(CH)~CS5 ) /(2.%C4) -
iFLAMG62.LE.O.) GO TO 21

ARL6:2SQRT{AM62)

V6=AMO*CS 6

HSCALSHO=VO2%2/ (Z,%GHAJ)
DELHS=HSCAL-HSSH
IF{ABS(DELNMS).LE<O,0005%HSCAL) GO TO 26
TS63TSE+DELES/CPS

38
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Part I

GO 70 21

g -
AFAPL-TR-67-125 § ;

. 28 IFIIGASHX.EQ:2}) GD TO 27
3 ‘ Ab6=A25+A55 ’
.- 27 CT=SQRT{1.+{AK6~1,)*AMK272,) :

S PS6=C2/ (CAPSF=AGAME*CT) i
) ; P&=PS6FEXP{ (PHI6-PHIS6) /REXG) ;
- CALL THERHO{P&,HE4T64565XX131,5AR6:0) ;
IELY S6AVE= (H624%825+HG55%555) /HGS ;
S IF {S6,6E.,56AVE} GO TO 29 i
- S6=SSAVE :
ET S PO=EXP (AHX*(PHI6~56)/1.9863753 z
N | 60 TO 29 z

L 28 T6=T55 :
Do P&=P55 -
A : HE=H55 4 ;
S $6=355 :
A HG6=HGSS5 ¢
' P56=P§58 :
C v6=V55
e AUE=AH55
P, IF(ICASKX.EQ.0) 26=A55

T L R

| R 29 CALL COAFSH
. RETURN N
| T END :

Y
I3
. !
L e

A e

Vol
e ret -“;.ql"p'a
wiltns .

;“.
LY R 8
R/ TR

FRVES B IRY

vabeo

e

w
>
i
M aaviad

E R Atz rd

39

ot

¥

A%_‘lhfé‘hi&r.Lﬁ.\{ddu'ﬂé‘jﬁ{l;nl AN ILE sty

i
i
I
|
b
wif w
%
\ A/

sl
N




AFAPL-TR-67-125
Part I

SIBFTL COAFSN DECKM36/2,%R7

SUBROUTINE CDAFRN

LOMMCY 5 ALL/

IRORD  LIDES LIDES KDES ,MODE s TMGT  JTGUMP S IAHTP
2ICASMX IEBURN,IAFTEN, ISCD  ,14C0 + JIDSHOC ¢ 1#THOC (KO2FLT,
21TRYS (LOOPER LNOHAP 1 HUMNAP s HAPEDG, TOLALL ,ERR £}

COMMOR /DESIGH/

1PCRFGRILPCHOGU, T4 ,DUKDL ,DUMD2 ,DELFG +OZLFN ,DELSFC,
2ZFDS FCNFDS,PRFDS ,ETASDS,WAFDS ,PRFCF +ETAY IF s WAFCF
2ZCOS  sPLHCDS,PRCDS ;ETACDS:WACDS ,PRCCF »ETACCF L HACCE
ATADS  £NFB0S +BTCOD3 - ETABDS¥A3CDS,0PLODS , STCH,F ,ETABCF
STFX?QS,§§H?0555THPDS;TSHPC?,C&E?CF,ETHPSF;DHﬂPCF'TZDS N
6Y§L?DS;€NL?DSgE?i?ﬁngFiFCFeCRLPSF,ETLPCFgSHLPCF.TZIDS J
TIZaDS +NFDOS s DTDUDS ;EVADDS s KA23DS, DPCUDS s BYTHICF ,ETADC = ¢
8T70S  ,MFADS +DTAFDS, £TAADS, WGELDS ,DPAFDS s DTARCE yETAACF,
9‘55 sAZS 1‘6 ,A? ,AB 'Ag ::.28 1529 *
AFS53 AMSS ;CVDONOZ,CYKND2,ABSAY ,A95AY tA2E8AY 22354V
COHRCH / BACK/

£ . > 1755 P35 2HSS v S55 + 123 P25 1H25 1825 ?
: - 2WFB  ,UG55 FARSS HFS  ,#G24 LFAR24 ,P1 1DUNB
: o - 376 ¥ +HS 154 + T P7 1H7 257 *
S 478 +°8 +H8 38 179 +PS «H9 89 '
) -« - SGs e REA o X567 2FART +ETAR 2OPAFT ,V¥55 +¥25 ?
[ - 3 6756  ,V¥& sAME  ,TST WPST LYY »AHRT  LAM25 ,
- - 77S8  +PS8  .v8 +&BS LTSS ,PS9  ,v% WAMS
e BVA »ERD VD GFEIT VM LFGHAN  ,FGPD  LFGPM 4
; = SFGM  JFGR  ZMET  ,¥ST  FART 4FS oFN »SFC
: E DIMENSION Qt9)
B DATA AWORC/&HCOAFRN/
- %ORD=AWCRD
E” Vei Q{31=0,
j& - 3 AJ=778.26
B - CAPSF=Z116.2170
' E ] G332.174049
- 3 WF6=NFB
! . IFLIGASEX.GT.01 WF >=WF&sRED
-3 KAOELSYL-NFE
C »es+ DRY LOSS
WRSC <2GS#SARTITE 3 /PS
2 IF{IDES.ED.1) WGOCDS=KGEC
OPAFT=DPAFDS=®{NGES/WEGSCOS)
IF{DPAFT.GT.1.) DPAFT=1.
PI=P62{1.-DPAFT)
Al3A6
FARG=NF6 /%26
CALL PRICOM{FARGs T6€5XX1yXX29XX31XX%,PHIE 1 XX63
HO2oNGE/AT
T1=P7eSQRTIG/ (T62A4} ) =CAPSF .
ARTeARS
T$7=0.87C876
2¢ DS 2Z 121,15
CALL PROCON{FARS+TST2CST,AKT1LPT,REXTPHIST +7157)
Y7=aK? (ST
HSCAL=HS-VT2%2/{2,3G2Ad)
DELHS=H5CAL-HS?
3T {ASS(DELHS} .LE.0.00035HSCAL) 60 TO 24

22 TS7=TST4+DELHS/CP?
60 To 8

rd ] WQAT=C18SORT{AKT/REXTISAMT/ (1. +(AXT~1, }»aNT726272, )00
10{AKT+1. 2/ (2. 2(2K7~1. 1))
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Part 1

26

238

e e o T g W F T s TS

DIR=NQA/NBAT

ENs(WQA-HQAT 5 /HOA

CALL AFQUIR{QILIJ ;AN 1EX 0453043 0GG05:DIRARTT 16010
GO TO {26+28,31+150

AHT=ARTT

IFLANTSEL1.D) ANT=0,9

GO T9 20

PS7aZPLENP{IPHIG~PHISTYIIREXT?

IF(iAFTBR.GT.L) G0 TC &

€ **= NON-AFTERBURMING

TI7=T6
WFA=0.C
FART=FARS
HGT=HGE
60 70 13

C o** AFTERBURNING

5
C s23

10

C zce

11

110

IF{IAFTBN . .EGL2) TTa7652900.
IF{T7.LE.T5Y 8D T4 2
RHOS5=CAPSEM ST ILI#REXTHTIST)
PS65=P37

¥65=¥7

Q(2i=0.

Q(331=0.

IF(T7.67.4006.7 Vi=32G0.

iF DESIRETG, ENTER TALIIRATIONS FOR ETA& M
HYs (il {~45953 1 E~IRRY T j =, 20242 18E~155> 3
14.2051501E-07)8T7~,24321 1 &5-03 1377~ -94322S68-32
CALL THERKO(PT yHE TTsZRI(RAXZ-T:0.0,¢)
FART={HA-HS ) F (HYSETAR?

IF(FART«GT.0.) GO 70 &

T1=276

G0 10 5

KFAX=FART2HGS

JF(IAFTBN.EQ.X1 GG TO %

CRRN= (HFA-HEAX I /HFA

DIR=SQRAT{WFA/WTAX)

CALL AFQUIRECSII T 7 ERRY 7,207 D.0001 401672735539
50 TO {7,10,8}+165

TTeTTT

GO 18 5

CALL ERROR

YFA=MFAX

FAPRTe(NFO2RFAL TH%AY

NGT=NGE+MFL

HOMENTUX 1LGSS

CALL PROCOMIFZIRT 7T -AX Ly XXSc AN JREXT o FPHIT 41T}
RBROT=CAPSFRPT/IAISRELTSTIT)

YT7HGT/ (REOGTSATS

Q(2}1=0.

Q:3)=0.

PST=PS65-G.01

RHGT=M5T/{(VT3A7)

HSTeHT-YT$22/ (2. 5G5A3)

CALL THERMO!1.04HST :TS7:PBIST2XX2,24FAR7 41}
IF{TS7.6E.301.) 60 T3 1190
CALL THSRNMD(2.0:HST,403.:PHISTXR2,1yFART0)
VI=SARTI2.26%A 3 {HT-H57))
GO0 10 11
PSTsREDTSAISREXT*TST/CAPSF
FST74s2S55+ {RHOSS52VES322-RHD TV 7222} /{SICAPSF)
DIR=SCRTIAUSIPST/PSTAY)

%1
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Part I
EP={PST-PSTA)/PST :
CALL AFGQUIR(QU1),V7+EP,0.950.40.0005,DIR,V7T,160) :
VT=V7T .
IF{V7.LT.100.) V7=1i00. :
GO 7O (11,1258},160 %
12 PT=PSTSEXP ((PHIT-PHIST} /REXT) 2
CALL PROCOM(FAR7,TS7,CS73XX2yXX3,XX4yXX54XX6) :
ART=VT/CS7 3
13 CALL THERMO{P7,H7,TT,S7,XX%2.1,FAR7,0) 3
IF(IDES.EQ.1) WRITE(6,1C0) HG6CDS :
100  FORMAT (19HOAFTERBURNER DESIGN,5X8M KG6CDS=,E15.8) 5
E: CALL COHNGZ g
e R RETURN 3
R END 3
s 3
= -2 3
_.;..~..
- . 3 !
i
3
g
: .":'-‘: g 42
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Partll

150RD

2ZF0S
32C€0S
4T4D3

STFHPDS, CNHPDS ETHPOS s TFHPCF o CHHPCF ¢ ETHPCF s DRRPLF » 7205

AFADL-TE-87-125

Ail/

+JDES

SIBFTC COMNDZ ODECK,M94/2,XR7
SUBROUTINC COMANDZ
CORKON /

» IDES +KGES

2IGASNX, 1DBURN, AFTEN, I10CD

»DUHD]

s MCDE
s IHCO

+INIT

» JDUNRP

tIARTP o
+ JOSHOC s INSHOC «HOZFLT,
3ITRYS JLOOPER,NDMNA? JRKUMNAP,MAPEDG)TOLALLERR(S)
COMMON JDESIGN/

1PCHFGU ,PCHCGU, TAGU

sDURD2 ,DELFG DELFN JDELSFC,
+PCNEDS , PRFDS +ETAFDS; WAFDS PRFCF +ETAFCFNAF(F
sPCNCDS ,PRCDS ETACDS yWACDS PRCCF ,ETACCFHACCF
INFROS ;DTCOD3,ETABDS, ¥A3LDS,GPCADS yOTCOCF 4 ETARBCF,

W

P N e T LAY

6TFLPDS; CHLPDS ,ETLPDS TFLPCE,CRLPCF,ETLPGF +DHLPCF - 72108
772485 HFDDS ,DTDUDS sETADDS s HAZ3DS s OPDUDS o+ DTOUCF o LTADLF,
877DS sWFADS ,DTAFDSETAADS,NGSCDS ;DPAFGE sDOTASCF »ETAACF,

aa'l

,mh L N Ry )

»

e

4

100

18# AS=.E15.3,8¢

QA55 1425 A6 +AT 1AL sA9 1A2E8 1429 ’
APSSS LAMSS ,CVYDNGZsCVRNOZ,AB3AV (A9SAV :AZBSAYA2834V
CoMMON 7/  BACK/

1755 +¥55 sH55 +555 725 P25 425 £$25 ]
2HFB 2WES5 HFARSS HJHED 1M524 $FAR2% 4P »DUNB
376 oPE 1 HS 1556 +¥7 'P7 337 oS7 [}
278 1y -] +HB8 +S8 e 1Q +P9 112 «S% 2
3IRGS s HEA +NG7 2EART ETAA DPAFY ,v5% vV25 ?
£25¢ V6 rAHS +187 «PS7 s+ ¥7 287 2AM2S
{188 s PSB ' VS s ANZ ¢ TS9 +PS3 ¥s AR 2
6¥A +FRD ' VJD fFCRD HVSM sFGNR  JFGFD  JFSPH
OSoHM sFGP ' MFT 1 HGT s FART HFG o sSFC
DATA ANDORD/Z6HMNOZZL/

HORD=ANGRD

L8SAY=42

$9SAVY=A9

2 D28=0

“HNOZ=0

IF(NOZFLT EC) GR.NOZFLTL.EQ.3) KOIM=}

IFCIOES SN DR IAFTOU.STD-ORNOIHLEQ. L] THNO2=
IF{IXCD .23} G0 TO 1

CALL CONVRGITT 157 :27:ST,FARTKGT ) P1, INNOZ 482, PIR,
1T, HB,PB S8, TS5 PS8, V8;£KS,1C0%)

GO TO (3,43¢3,2)1C0N

CALL CONDIYATT:HTsP7oSTyFARTIHGZ2PY» IMNDZ 3 482AFsPTR

378;“&,?8,53:799“9:99'59‘?5827591958sPS9QV89V¢QAH§’£R9yICOH)

INSHOC=ICCONR

S0 TO {6,094921,IC04
CALL ERROR
7973

H9=KL

£5=pP8

36%33

7159=758
£S9s728

YG=¥R

AXDaLMB

AR=S
INSHGC=ICON23
ERR (S 1= (PTR=PTI/PTR

IFLIRNGL.EQ.17 BRITE(6:100) A&,AHB,49,ARG
FORAAT L ISHONDZZILE DESIGN,10X3H AB=4E15.8,3H4

A¥I=,E15.8)
RETURN

END
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Part
$1B8FTC PERF DETK 3 %94/2XR7

SUBROUTINE PERF

cOsxiy /7 ALL/
IHORD LIDES LJDES JKDES NODE +INIT IDUMP LIAMIP ,
2ICASHX IDRURNKTAFTEN,IDCD  IMCD o IDSHOC s IMSHOC ¢+NDZFLT,
ZITRYS JLODPERINOMAP MUMMAR ,MAPEDG, TOLALL yERR(6)

COMNON /DESIGN/

1PENFGU,FCHCGU. TAGY  ,DUMDY ,DUAD2 ,DELFG -DTLFN »DELSFC.
ZIFDS PCHFDS,PRFDS ETAFDS,WAFDS PRECF (ETAFCF MAFCF
272203 JPLMCUS(PRETS ETACDS:WACDS $PRCIF HETACCF(NACCF ,
#T&DE  oWFEDS DTCODSETABDS:¥A3CHNS,0PCODS ,OTCOGCF4ETARCF,
STFHPDS s CHHP DS ETHPDS s TFRPCF ¢ CRHPCF s ETHPCF »DHHPCF,T2DS
GYFLED S s ONLF IS cETLPDS y TRLPCFCNLOCF L ETLPCF ¢DHZPCF,T21DS
TTZALS +WFUDS (DTOUDS sETACDS ¢ WA2305,DPDUDS ,DTDUCF »ETADCF,y
3TTBS SMFADS DTAFDS,ETAADS,NGSCDS,DPARDS ¢ DTAFTF yETAACF,
7 $3 1425 2125 sAT 2148 2A9 2A28 rAZY t
APSSS  AYSS LCYLROZ,CVRKOZ,ASSAY 2ATSAV L AZESAV,A2954V
CONMDS 7 FRONTZ

in P31 oMl 51 s72 P2 'HE 82
N P21 eH21 1821 713 +P3 }M3 vS3

372 P4 sHe 1S4 2715 1 PS sHS 159

55 +P55 sHES 1355 oBLF ¢+BLC »8LDU  ,31038
ELHF | PRF ¢sETAF (MWAFC JWAF P RA3 MGS o FARS
SCHE +PRL 1ETAC  #RACC  LHAC +ST2S  ,DPLON ,BUMF
TTHEP  JETATHP, DHTCHP,LHTC L,BLHP ,KSGS 2FARS  ;CS
LIS P JEIATLP,DHTCLP.DMTF LBLLP yKGS5S ,FAKSS ,KPEXT
SAN 1ELTP  sZTAR L 2F vPCRF  L2C +PCHC WFB
ATFFHP TFFLP +PCBLF FCBLC HFPUBLIR, PLBLDB . PCBLHP,PLBLLP
COMAoH £ SIDRS

APY P XWAF 2 XWAC ABLF  XBLDY ,XH32 2DURSY LDUNS2
XXT21 SAP2E  XH2Y XS21 723 +P23 2423 3523
3724 Nl 2H24 18524 2 T25 ¢ P25 525 +525
4728 P28 sHZ3 +528 2729 +F29 423 25273
SRAD #¥FD $HG323  GFAR24 HETAD ,0PDUL BYPASS DUHS?
67828 ,PS28 ,VZB tAN28 S TS29 ,PS29 ,vzie rAK29
COMON /7 3acx/

XXTES  HAPS5  XH55  ;XS55 1 XT23 4XP25 ,XK25 +XS$25
XRAFD o XWGSS (ZAFARESJAHFD HyXHG24 (XFAR26,XXPY  ,0UMB
27¢ PE 146 86 217 287 1H7 ST
478 P8 N3 -Se 79 PO He 39
E¥Ge o NFA 1%GE7 1SART +ETAR  DPAFT ,¥55 1V2s
67ES 1¥S sA%6 +187 »PST o VT sART 1AM2S

> 7V58 :PS3 $¥3 +4K8 2789 PSS VS 'Y-1.3

804 sFRE 'S A1 FHAD HLVIN 1FGNM  SFGPD  HFGPY
QF& oFCP L HFT .31 1 FART HFC oFH +SFL
GATA RNOADFEA PERF/

HZZ0«XWORD

Ga32,174049

CAPSF=ZI14,21T70

EFT2aFQeNFD4NEFA

KATex2i-81 01

NLGT=NATeRET

ERRT=RFTFNET

FANITS

FROGAMET 1 &

YISO VRMEDE2VT

EGHRIVAN GG

YOPReLOFSEI{PI~PLIRAY

IF1I6aATRX . 87,0 GG TO 2
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B FGPU=CAPSF*(PS29-71)*429

- 1 FGN=FGMHM+FGMD
FGP=FGPM+FGPD

E FG=FGH+FGP

x % Tz FN=FG-FRD

e SFC=3600,*HFT/EN

- FG=DELFG*FG

- FM=DEL FN*FN

4y SFC=DELSFC*SFC
ToE CALL OUTPUT
REE CALL ERROR
e RETURN

. END
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SIBFTC DUTPUT DECXsMIS/2,XR7

SUBRCUTINE DUTPUT

CORKON 7  ALL/

IXKORD IDES 4JDES ,KDES KODE INIT ,IDUKD ,IANTP ,

2IGASKX ¢ jRRURN S IAFTBN,IDCO IMCD IDSHOC , IHSHOC s NCZFLT,

3ITRYS (LOOPERNOMAP ,NUNAAP,MAPEDG,TOLALL +ERR(6)

COMMON 7DESIGN/

LPCHIGUPCRCGU,TAGU  ,DUMDL ,DUND2 ,DELFG DELFH sLELSFC,
. 3 2250S +PTMFDS s PRFDS ETAFDS,WAFDS oPRFCF oETAFCF ,WAFCF ,
A - 32CDS »PCNCDS4PRGDS »ETACDS ,HACDS »PRCCE ,ETACCE ¢NACCF
£ e 4TADS  4NFBDS oDTCODS;ETABDS,WA3CDS,0PCODS ;DTCOZF ,ETABCE,
. STEHPDS s CHHPGS ¢ ETHPDS o TFHPCF y CRHPCF , ETHFCF (DHHPCE,T2DS
O E E 6TFLPDSyCNLPDS ;ETLPDS, TFLFCF,CHLPCF ,ETLOCF ,DHLPCF,T21DS
{ TT24DS HFGOS ,DTDUDS »ETADDS ; ¥A23DS, DPDUDS , OTDUCF ,ETADCF o

NI D RTIIRALIAT OB IREND

1

DA RO ST TN PRI N IS, VTN S IRy T A

e, BTT0S oHFADS »DTAFDS,ETAADS NGSCDS,OPAFDS yDTEFCFETAACF,
¥ o = 9‘55 "25 tlb 'i7 1‘8 'Aq 9‘28 9529 L]
T Y APSS5S  JANSS LCVDNOZ,LVKKOZ,A8SAY JA9SAV ,A28SAV,A29S5A4V
i3 o O CoMNCN / FROATY
< e itz Pl N1 +S1 v 72 2?2 +H2 +S2
A ZI eT21 P21 oH21 0321 + T3 P2 1H3 1S3

374 P4 sHE  3S% LTS »P5 +H5 +55
4T55 P55  4HS5  ,S55 HBLE  ,3LC  ,8LDU ,8LDS
SCNFE  oPRF  oETAF _MAFC ,HAF  ,NA3  +KG&®  sCARé
6CNC  +PRC  +ETAC oWATC WAC  LSTAB  ,DPCOM ,DUHF
TCHHP  sETATHP ¢DHTCHP.DHTC oBLMP ,3x65  FARS ,CS
BCHLP ,ETATLPsDHTCLP yDHTF  LBLLP ,NG55 ,FAR55 HPEXT
SAM yALTE  LETAR ,2F  ,PCHF  ,IC 2PCHNC  oWEB
ATFFHR ,TFFLP ,PCBLF ,PCBLC »FCBLOU.PCBLOB,PCBLHP ,PCBLLP
COMXGN ¢ SIDE/
XXP1  XMAF ,AWAC ¢XBLF XBLOU ;XH3  ,DUNS1 ,DUNS2
XXT21 oXP21 $XH21 X521 9723 o023  ,H22  ,$23
3T2a ;P24  JH24 ¢S24  oT25 P25  H2S 4§25
ATZ8 P23 4H28 4328 +T29  LP29  ,H2O 4§29
SHAD  o£FD  oNG2& FAR24 +ETAD LOPDUC ,6YFASS,DUHS3
6TS28 »PS28 ,¥28 2AM23 ,TSE9 ,PS29 V29  ,aM29
CORMON / BACK/
XXTSS 2XPSS X455 XS55 oXT25 ,XP25 ,XH25 4XS25
XXNFB ¢XKGSS oXFARS5.XMFD ,iNG24 XFARZ&,XXP1 ,OUNB
31 1 P& +HE 2 S8 77 1?7 k4 2357
ATS +78 sHB 9.3 19 299 P H9 +S9
SKGS  oNFA  NGT  FAR? LETAA ,DPAFT ,¥55 V25
6DSE& Ve vAM6  JIST  (PST V7 JART  HAN2S
TTSE  +PSB V8 JAKB  ,TS9  ,PS9 V2 LAM9
8va oFRD  <VID  FGHMD VIR  FGKH ,FGPD ,FoPR
GEGR  oFGP  ¢HFT  oWGT  »FART FG JFH  oSFC
: DIMEHSION M{S,41,ANS1(80),2N52(80),ANS3{48),ANS4 (T2}
! ECUIVELZACT (2NSI,PCHFGU, (ANSZ,T2) 5 (ANS2XP1}, {ANS&,XTE6 2
! DATA ANDRD,AWORD2/G6HBUTPUT ; 6HCONMENR/
DATA (MEls1)e2=154;/3HSUBSTN,6HIC CoDebH NCIZL +6HE /
BETA (MEZ2el1eI212d)76HSHOCK ,SHINSIDE 6K C=0 M,aNQ22LE /
DATA (W(3,5),Ix)1,437&NSHOCK 5HOUTSID,EHE L-O »&HNOIILE/
; DATA (W{&s1),1n1,6)/5HSUBSON,6HIC CONyEHYERE. (OHIDIZLES
DATA {N(5,3),I%1,4)76HSCNIC ;GHCONVER J6HGENT N,6MDZILE /7

VORD =2 W0DRLE
IF{1DES.EQ.1) GO TO
IF{IDBURN.GT.G) 60 TQ 2
: 15 {1AFTBN.GT.0) GO TO 1

. GRITE(L 200 INDRD &AM ALTF s Tho ETAR

&0 70 3
1 WRITE1, 101 )WCRDAX,ALYD; T4, TT,ETAR
60 TO 2
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HWN

H

i00
101
102

2.
«25
it~
137

5
=
H o

WRITE(6,1021HORD,AMs ALTP, T4, T24: ETAR

CALL CONOUT(2)

KRITE(69104) {W{IMSHOC,11,1=1,4),FGyFNsSFC

IF (IGASHX.GT.0) GO TG 5

KTITE(6:2052 (W{IDSHOC,11,1=1,4)

HRITE (6+106)LOOPER

HORD=AWORD2 _

WRITE (64107 IHORD, 2F , PCNF 4 ZCy PCNC ; T4 HODE
WRITE(6,108)

WRITE(6,109) (ANS1(I),1=1,80)

WRITE(64108)

WRITE (6,109} {ANS2(1),1=1,80)

HRITE(6,108)

WRITE(6,109) (ANS3{I),1=1.%8}

HRITE(65108)

WRITE (65109} (ANSS{1141=1,72)

IF{IDES.EQ.1) GB TO &

A8=ABSAY

A9=A9SAV

A28=A28SAY

A29=A29SAV

IF (1DUMP.NE.2) GO TO 6

WRITE(6,110)

CALL SYG(2)

CALL ENGBAL

RETURN

FORMAT (1HB,A6,14XTH  AM=,F7.3,6XTH ALTP=,F7.0,
16X7H  T4=,FB.2925XTH ETAR=,F7.4)
FORMAT(1HB:A6,14XTH  AM=,F7.3,6XTH ALTP=,F7.0,
16XTH  T4=,FB.2,5XTH  T7=,FB.2,5XTH ETAR=,F7.4)
FORMAT{1HB,A6,14XTH  AH=,FT.3,6XTH ALTP=,FT7.0,
16XTH  T4=,F8.2,5X7H  T24=,F8.2,5X7H ETAR=,F7.4)}
FORMAT (6HOMAIN .6A6&99X3HFG=1F9.2:18X3HFN=4F9.2,18X6HSFC=,F8.5)
FORMAT {6H DUCT ,446)

FORMAT ( L6HLCONVERGED AFTER;1496H LOGPS,/s1HB)
FORMAT(1H ,86:3X,5E15.6,14)

FORMAT({iH )

FORRAT(1H ,8E15.6)

FORMAT {141}

EXD
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SIRFTL CONGUT DECKIR34/72,%R7

SUBRGITINE CONOUT{ICOM)

COMKOR / ALL/
INOAD SIBES sJDES KDES HMHOCE L INIT LI0UMP L1AMTP ,
SIGASHX s IDBURMIAFTIBN,IDCD  LIMCD , JOSHOC, iIMSHOC 4RO2FLT,
3ITRYS L GOPERKOMAP o RUMRAPMAPEDG, TOLALL yERR 1)

COMMDN /DESIGN/
1PCHFGU,PEHCGU,T4GU  ,DURDY ,0UMD2 ,DELFG ,DELFM DELSFC,
2LFDS  JPCNFDSPRFDS +ETAFDS WAFDS PRFCF ETAFCFJMAFCF
3ICDS +PCHCDS,PREDS JETACOGS)HACDS oPRTCF 2STACCr +WACCF
4T4DS  HWFBDS DTCODS (ETABDS » WA3CDS,,DPCODS yOTCOCF +ETABCF,
STFHRPDS ¢ CNEPDS s ETHPDS o TFHPCF ¢ CHHPLF yETHPCF »ONMPCF 2 T2DS
HTFLPDS CNLPDSyETLPDS ¢ TFLPCF yCHLPLFLETLPCE 4DHLPEF,T21D5
TT23DS +NFDDS +OTUUDSETADDS,, WA23DS . DPDUDS (DTOUCFLETADCF,
BYTOS SWFADS DTAFDS ETAADS 4250 TS.CrarissurarerETAAMF,
FA55 e A23 Y13 AT sAB +A9 eA28 2429 s
APSS5S JAAES JCYDANOZCYMNDOL ¢ALSAV 2A9GSAV 2AZ3SAVHA2T9SAV

Cor2lit /7 FRONT?
1M P2 oH1 2S1 o 72 P2 WH2 v$2
£T21 P21 2421 »S23 »73 »P3 *H3 +S3
374 o P4 WoHe 254 TS5 P35 sHS 1SS
475% sF55 215 £ 3555 +BLF +BLC ELOU 481638
SCHF +PRF 'ETAF HWAFC JWAF «oA3 2 5G4 oFARG
6CﬁC .PRC 'ET‘C 'HACC QH‘C .E?&B :DPCON tD’U”F
TLRH?  JETATHPDHYCHP DHMTC JBLMP UGS +FARS (S
BCHLP SETATLP +SHTCLPDHTF  o3LLP WG5S SFARDS HJHPEXT
SAR tALT®  HETAR  L2F +PCKNF (2T 2PCHC  ,NEB
ATEFi® STFFLP JPCBLF ,PCBLLC PEBLDU,FLBLDB PCBLEPPCBLLP

conMoy /7 51022
XXPi s XRAF HXKAC HXBLF HXBLDY ;XH3 +DUNSE DURSZ
XXT21 XP21 +XH21 ,3S21 ,723 P23 $H23 523
372‘ 'PZ" '“24 '52‘ 1725 'st 1“25 1525
4728 P28 H2E e328 ' 129 P22 29 1529
S5¥LD o MEFD 1HGZ4 FAR24 LETAD ,DPDUC BYPASS:DUNMS3
41528 PL28 ,v28 vAM28 L,TSZ9 HPS29 Ve P ANZS

CORrON 7 BACK/
EIXTES  XPS5S  XHS55 XSS5 LXT2E HXP2S  XH2S5 X825
XXNFE  ¢XHESS XFARSSXEFD XWG24 ,XFAR24,,XXP)l DUMB
aT¢ +Fb oHE +S5 o377 +P7 HY +S7?
478 P2 W48 «S3 79 P9 'H9 +S9
SHGS yHFA +WG7 +FART LETAA LOPAFT V55 ' V25
&6FSe Vo vWAMNS 2 TS? 'PST o7 2ANT yAN25
TTS8 +PS6 ' V8 2ANE +T56 P39 ' ¥9 s24S
8VA 'FRO VIO WFSMD  ,VJUH oFGMN  +FGPD FGPM
9FGR oFGP «HFZ +WGT 21FARTY  LFD oFH eSFC

DIRERSIGN PARAN(280) WORDY(280}),100T(163) sA0UT(6):HOUTLS)

EQUIVALENCE (PARAR,PCHFEGU}

CATA (MOROY(1!yIs1.98)/
1EHPUNEGU  SHPONLGR )y EHTASU  (OSHOUKD] 6uDUND2 »OHDELFG S2DELFN o
2MDELSFC&HIFDS L OMPUKFDS 2 6MP2AFDS ,4NETAFDS +6NWAFDS ,OHPRFCF
JQHETAFCF (OHLAFCF L6HICDS HO6HPUNCDS,68PRCDS o6HETACDS y&HWACDS
SAHPRECF JOHETACCF ,6HEACCE (JSHTSDS  L6HNFBDS ,6H0TCODS o 6H=TABDS,
S6AICUS 9 SHOPCODE »y6HDTCOCF ; ORETARCE y GHTFHPDS s SHCRHPDS ( SHETHRADS o
SLEHTFHPLF s GHENHPCF JOHEVIRCF yGHONNPCF ,6HTZDS 2 6HTFLPDS »GHIKLPDS,
TOHASTLPDS JAHTFLPCF JSHONLPLCF , 6FETLPCF  65DHLPUF 4 6KT210S 2 6HT24DS
BLENHAFODS H6HOTOUDS  BHETADDS (OHWAZ3DS o SHDPDUDS ; SHOTDUCF » 4HETADCF ;
DORTIDS (LHNFADS OMDTAFRIS y SHETAADS s 6HUGHC DS O RUPAL 0L, 6KDTAFLE,
LAKCTAACF ,&6HASS s OHEZS +SHAS e GHAT? »BMHAD t6HAS )
25HAZR »EHAZ9 1 SHDRSSS  6RAUSS  LOMIVDNTL 6HCYANDZ ,6HARSAY
35HASSEY JOHASLAV,ARA295AYEMT] 2 6P 1 SHAE sOHS1 *
A3NT2 P 6HP2 P &2242 vy AHS 2 PO6HT2) 2OHP2L p64H21 *
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56KHS22 sOSHT2 eOHF3 y6HH3
DATA (WORDY(11,1:599,169)/
63HH4 +6HS S 1 6HTS »6NPS
T5HP55 «6HHSS +6HSSS +OHBLF
86HUNF rOHPLF »EHETAF L, 6RVAFC
SHHFARSG - SHINC » SHPRC s SHETAC
1SH2ILOM ,6HDURF - OHCNMP
26HUEGS e EHFARS  (6HCS s GHCRLP
36HBLLP 6MNGSS (6HFARSS (SMRPEXT
46MZF »6HPONF  ,6HZC » 6HPLINC
SEHPLBLF ,3HPLBLC

THSHXT21 6 721  L6MXH21 16HXS521
§£:1S23 16K124 1 5HP2S& s 6HH24
QLKH25 26%325 y6HT28 216HP2E
DATA {(WORDY(:),1=190,280)7

164222 P AII2Q » 5HS29 264YAD

26HETAD - 6BUPDUL. ,6H7BYP25S)6HOUNS3 ,6HTS28

36HAA28 .6HTSZ9 L6HPS2Y L6HYZY
H46HXHS5S JE6HXSSE 6HXT25 L6HXP2S
SHHXHGES »OHXFARSS, 6HXNFD
66T 1 OHPE » 6446 2 6KS8 &

T6HST »5HTS yEHO8 s6HHSE

861819 v5HZO +EHNGE «OHMFA
FO6HDPRFT s6HVSS s SHVZS +6HPSE
16HPST &KV y6HANT s GHAMZS
2LHANS 16HTSS +16HPS9 +6HVO

IaMVYJID tOHFGHD , 6HYIN s SRFGKN

B

A&NFGF +GHAFT » EHHGY 16HFART  »6NFG

DATA TREERD,BLAMK,LIMIT/6HTHEERD,6H
G0 TO [1,22),1CGN

C #2s INPUT 3ECTION

!

&

5

00 & H=1,102

NUK=N
READ{S 42001 AR, CHAKGE
IF{AINR.TQ.THEEND) S0 TO S
00 2 Jxl,LIRIT

JJ=Jd

IFCAIN.EQ.KOROY (1)) GO TO 3
CORTINUE

MRITE{0,1013AIN

6C 10 4

IQUTIRUR}=II

IF (CHAXGE JNE-BLAKX} ¥ORDY (JJI=CHAMGS
CONT IRUE

HRITE(S5102]

NUNaNS—-1

RETURN

C ®*x QUTPUT SETTION
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13

14

IFIRUNL.EC.1Y 4D TD 16
N=NUK
3=

D0 15 I=1,NUH.6

IF{R.06T.6) GG 1O 13

J=N

NaN~6

DG 14 K=1,J
Lale-1
N=jOUT(L)

ROQUT (X1 =NGROY (R}
AQUTIX)}=PARAK{N}

v EHFCBLBYU y6HPLBLOB s 6HPCESLHP y6HECILLR 4 6HXPL
SHHXMAF  +SHAWAL SHXBLF  2EHXBLDU L6HXH3

1 6HS2 1 6HTH 26HPS
2 6HHE 2 6HSS »O6HTSS
v6N3LC LOHBLDY  +6KBLOB
JSHRAF +SHHAS 1 SHUGA
»OHHACC HyO6HMAC +5HETAB
¢ SHETATHP s 6HDHTZHP y6HOHTC  »SNBLHP
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o EXAM 2O6HALTP LE6HETAR
1 SHHFS 1ARHTFFHP JOHTFFLT
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yOHTZ3 +65HP23 25423
2612428 »6HS28 216MT2S
+ SHUFD s6IMG24  J6HFARZ4S
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vSHXH2S (SHXS25 6HXERFB
yOHXMG24 JHHXFAR24,6HXXPL ,6MDUXS
yOHTT v6HPT e LHHT
+6HS8 +6HTY +&HFC
yOXUST ¢EHFART 2B6HETAA
1 O6HYV S +SHARS 26HTS7
+6HTSE +SHPS 3 »HHYB
» GHANS 1SHYA 2OHFRD
'OHFGPD JOHKFGPR JOKFGH
1 OHFK 2 6HSFC
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102
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HRITELS, IV FE=RUT IR S ga it
EPITE100106 3 1ADUT IR (¥ g
IF(k,LE.O)Y OO0 1O 16
CONYIRUE

RETURK

FORBAT{AE :6X,A6)

FCRMAT{104GTHE KORD 2AL;26H NUT FOURD IH COMNON ZR&AY!
FORHAT {-SHOcRAROR IN CONOUT I#PUT)

FORMATI31HO, 25446 ,4,5{9XAS))
FORMAT 131 Z0OX6EL15.6)
END
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1 4 D83 LITEL LAGES  LEIDE (1T «10AP L 1a2TP ,
JPADHY  IUB R, IS TR, LSS LIRS ¢ JUSEK H IRSHIS KMO2FLE,
TRYS (JLODPERHGHAP oNUPRMAD ,DAPEDG  TOLALL yERR (6}

COERCN ISESLENS = ;
IPCHESY PUNCOU, T45H  (DUHDY (OURD2 ,OBLFDG DELFN sDELSFC. 3 A
217CS  sPENFDS,raFUS (ETAFOS,MAFDS ,FRFCF ,ETAFCF MAFCF , T o3
32005 +PCHCCS,PRTDS (ETACLS ,HACDS oPRCCF LETACCE s ¥ALCF ' .
4Y403 WFEDS »DTCODS, ETABDS, WAILDS ,DPCC0S yDTCOCF y ETARCF, R
STFHPDS ,CHHPQS yETHPOS ¢ TFHPCF c CNIFTF , STHPCF y DHHPCF 4 T2DS ’ = E
STFLPDS,, GNLPOS JETLPDS, TFLPLF,CRLPCF ,ETLPCF (DHLFCF ,7210S ) = =5
TT240S MFDDS »OTOUDS (ETADDS yWAZ25S ,6P06UDS « DTOUCF .ETADCF, T
8T7DS SUFADS 2 DTAFDS  ETAADS ; HGEZES 4 DPAFDS » DTAFCFETAACF, i T
OAS5  (A25 A6 1A7 +A8 1A9 1A28  ,A29 , -
APSS5 AHS5S ,CYDNDZ,CYHKOZ,AB8SAY tAGSAY JAZEBSAVA29SAY : S p
CONMON / FROMT/ Tz e
17} 1?1 +H1 +S1 272 P2 12 152
2721 19221 2H23 +521 273 +P3 tH3 53
374 P4 H4 154 275 PS5 sHS +S5
4355 P55 sH55 1555 sBLF s5LC »3L0U  ,8LOB
S5CNF 1PRF +ETAF SHAFC ,WAS s HAS +HGo sFARSG
6CNC +PRC sETAL L¥WACC ,WAC +ETAB ,DPCO¥® ,DUNF
TCHHP  JETATHP 4DHTCHP,DHYC ,BLHP ,LHG5 sFARS5 ,CS
ELHLP  SETATLP,OMTCLP DHTIF +BLLP ,KG55 #FARSS SHPEXT
9aK 2ALTP LETAR ,L7F oPCEF  L,Z2C tPCRC  L%FB !
ATFFHP (TFFLP ,PCBLF ,PCBLC ,PCBLDU,PCBLO3,FCBLHP ,PCBLLP <
COkHON / SIDE/

XXP1 1XHAF  JXWAC  oXBLF ,XBLDU ,XH3  ,CUMS1 ,OUMSZ ,
¥T21 4XP22 +XH21 ,XS2% ,723 P23 1H23 1523

e

3

E >
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¥ ES
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L L T e T S )

% WM S W W N oy

? 2

3724 gpz‘ ’HZ" 152’! 2725 ,925 9”25 2525 [ )
4728 2P28 oH28 +528 2725 P29 1H29 529 ¢

5%29 o WFD s®G24  FAR24 JETAD DPOUC »EYPASS,DUMS3 ,

1528 4PS28 ,Vv2e tAM26  ,TS29 ,PL29 V29 sAM29

COMMON 7/ BACK/ ;

XXTS5 #XP55 $XU55 ,XS55 4XT25 ,XP25 ,XH25 +XSu5 ) .

XXWFB ¢XUES5 ,XFARSS5,XHFS ¢XHG24 ¢ XFAR2S5,XXP1 DUMB i .
376 P86 4yH6 456 GTT  4PT  SHT  $ST ph .
418 oPB +H8 oS8 79 PO 21HG 59 . @-7 g
SHG6 o WFA W 4G7 +FART +ETAA ,DPAFT ,V55 ' V25 ’ o .
$PS6 V6 +AMS 27587 P37 V7 1ANT 18025

7788 + PS8 +V8 2AMS ¢TSS s PSO VO sAKS s f

8vA sFRD +YJD +FGHD  (VIE +FGMH  LFGPD LFGPHM

2k

AFGH sFGCP e HET e HGT  LFART ,=¢ oFN o SFC
DIHENSION TRASHLI (803, TRASHZ(8D),TRASH3{4B) yTRASH4 (723
EQUIVALERCE (TalSHlyPCHFGU)c(TRA$H29TI)9(7RASH31!PI)¢(?RéSHG:XTSS’
DATA ANCAD/EHCOXNON/

WRITE(69100)%0RD

NORD=AUORD
uleE(6,1022&0%0,ZF,PC&F,ZC,PCNC.T&,KG&E
#RITE(S,103)

WRITE{65104) {TRASHLI(f},I=1,80)
NRITE(5.,105}

HRITE(65104) (TRASH2(1),1x1,80) 3
WRITL 16,103}

WRITEL6,504) $TRASH3(] ) ¢I1%1,45)
WRITE(6,103;

WRITE(6,106) (TRASHS{TI1,1e1,72}
HRITE(6,103)

WRITELE,106)1L00FER

K3

PR PRIV o Ty




t

)
X4

R T T s R

R IV eniy

4
>
?
¥

‘3 TR
):Yt . ]
E)

g
i
ki
‘

i
’

I

,.
“

 FFT A
%
fuy,.
It
()
4
]

Kk
¢

Fesa T

A
0
PR -

B Y

IF(I0URP .EQ.0 8O TO 2
WRITE(6,105)

SNy
i.‘;‘-g. JITIL 2

2 CALL EncBat
RETURH

100  FORMAT{25HOAR ERRSR HAS BEEN FOUND IN ,a6!}
"3 162  FORHAT(1HO,A6,9X+5E15.6414)

E 163  FORKAT(2HO )

= 104  FORMAT{1HG,;8E15.6)

3N 105 FORMAT(1H1) 3
.- 106 FORMAT{25HOFAILED 7O CONVERGE AFTER,1456H LOGPS) :
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e s T T BT TR D e U e R o SR N N et e
T;ﬁﬁ;a‘:wlff::::§;-$3~3;3=v§3faf TEES T wD el e ~ = e ST s -
e
é;g;“:
2F=Fl-TE 8 E ? . _-‘:
Far Y] =
5 PR
? e,
H 3 ;-.-'.’.:L:_‘
$IBFTC $YG6 BECK ,M94/2 ,XR7 i Y-
SUBROUTIHE SYG{ICON) f e -8
DIMENSION WORDI132) ! E
DATA ONEDOL/6MS / § e |
GO TO i1,21,ICON i g -3
1 END FILE 8 : 2 3
REWIND 8 r -
RETURN | =
c TERMINATE THE FIL€ : A
2 WRITE {8,500) § BT X
500 FORMAT{12HS$$$5$555585$) s 3
END FILE 8 !

REHIND 8
c READ RECORD

5 READ (2,501 ) {HORD{I),1=1,132)}
501 FORMAT(132A1)

c CHECK FOR 12 LEADING DOLLAR SIGNS
IF{HORD{1)~ONEDOL§11,10,11

1o CONTINUE
RETURN

00 10 I=1,12 g TLE
'

c CHECK FOR 6 TRAILING DOLLAR SIGNS é )
11 90 15 1=1,132 4
I=% 2 .4

IF{WORD (1 }~ONEDOL]15,12,15 =

12 K=145 , ; S
D0 12 J=1,K : -~ S
IF (WORD(J)~-OHEDDOL)15,13,15 P 3

13 CONT INUE M
60 70 20 | i

15 CONTINUE 3
KRITE(6,5062) 1

502  FORMAT(1HO,312HERROR IN SYG)
RETURN

c PRINT LINE

20 i=]-1
WRITE(6:501) (WORDI“74M=1,1)
G2 70 5
END
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cNTRY
PZE
FiLE
END
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unitos
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PO=P%PR

DELS=SP~-S

. . .' ‘e
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I PR TV ATO A A T R &

RETURN
END

.-

TP=T*PR%%0,28572
0O 1 I=1,25
CALL THERMO(PO+HP,TP;SP+X1450,X2,0)

SIBFTC THLOHRP DECXK,H24/2,XAR7
SUBPOUTINE THCOMP(PR,ETA,T,H,5,P,TO,HO,5G,P0)

JF{ABS{DELS}.LEL.D0.00005%S) GO TO 2
1 TP=TP/EXP (4.7DELS)
CALL ERRCR
HO=H4+( (HP—-#{) /ETA)
CALL THERKO{PO4HO,;TDsS85X1,0,%X2.1)

55
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AFAPL-TRET-13)
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2IBFTC THTURB DECK,M94/2+XR7
SUBROUTINE THTURSI( 4 FTA,FAP,H, S 4P TO,HO,50+PQ)
HOxH~DH
HOP=H~-DH/ETA
PT:p,zo
DO i i=s1,25
CALL THERAWS(PT HOPyTTST,ANWT,1.FAR,1)
DELS=ST-5
IF(ABS({DELS).LE.0.000G65%S} G TO 2

1 PT=PEEXP (DELS#AMHT/ 1. 356375+ALOG(PT/P))
CALL ERROR

2 PO=PT
CALL THERMO(PD,HO,70,S0,X1s1,FAR,1)
RETURN
END
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Part i} -
LR
o
%

SIBFTC THERMO DECK,M94/2,XRT
SUBROUT INE THERMO{PX JHX s TXySXs AMX,L 4 FAR K]
F£X=0,
IF{L.EQ.1) FX=FAR
IF(K.EQ.1} GO TO 1 ;
CALL PROCOH{FX.TX:CSsAKyCPsRsPHI sHX)
GO T0 3

1 TX=h.7HX N
00 2 I=1,15 :E‘?;?j ;
CALL PROCOMIFXsTX9sCSsAKCPsRsPRI K] 1 _' -3 .
DELH=HX—H -
IF{ABS{DELH?,LE.0.00G01¥HX} GO T0 3 TS

2 TX=TX4+4,*DELH :
WRITE(8,4100) .

100 FORMAT {31HOND CONVERGENCE IN THERMOS3S3$S) .

3 3X=PHI-R£ALOG{PX) =9
AMX=1.986375/R L
RETURN e, %
£ND T
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AFAFL-TR.27.12F
Far 11

— . 2

E $ISFTC PROCOM DFCKMF4/2,XR?
1 SUBRDOUTINE PROCOM{FARX yTEXCSEX,AREX JCPEX JREX o PHI sREN S
IF{FARX.LE.0.06T623) GO TO 1
EARX=0.067623
HRITE{(S,101)
1 IF({TEX.GE.300.} GO T9 2
TEX=300.
WRITE(8,102)
2 JF{TEX.LE.4000.) GO 50 2
TEX=4000,
WRITE(8,103}
3 IF(FARX.GE.0.D! GB TO &
: FARY=0,0
} WRITE(S,104}
AIR PATH
CPA ={1{{{{1.01155460E-25%TEX~1.4567TFGE-23)%TEX
147621576 TE~185TEX-1,5128259E-14)>7TEX-6,7178376{~12)
2XTEX+6.5519456E~08 j ¥TEX~5,.15368705~05)%TEX+2.5020051E~11
HEA=${{(((§1.2064%%25E-26STEX~2.07525227~22 575X
141.2702630F~18)3%TEX~3,0256512E~15 ) 3TEX-2,£796594F~17) 2TEX
242.1839826E~08 )5 TEX~2,5768640E~05*TEX+2 .£G20051E~01 ) #TEX
3~1.75538884E+30 :
SEA=+2.5020051F~02 =AML OG{TEX)S (L {4 ({4450 TS TE-262TES ;
1-2.4211288F~2Z35TEX+1.5243153E~18 )7 TEX~3,7550648E~15 ) =TEX ;
2=2¢2392T305-12)8TEX+3,2759T43E~08I*TEX~5 1 57687YE-05 12 TEX
244 ,54323380E~02 i
IF(FARXLELCL.0) GG 7O 5 ;
c FUEBL/AIR PATH :
CPF ={({1{(7-26TB71TE-25%TEX~2 . 33256855~205TEX g
i
i

e -

R NS

-

1+1.0212913E~103TEL-%2.2052104E~13)*TEX+9.9686793E~1021+TEX
2-1,37T719C1E-06 i *TEX+1.2258630E-03§2TEX+7 .3816638E~02
HEF={{2{{{{9.02482885~26=TEX~1.,9050949E~21 ) *TEX
: 141,7021525E~17)*TEX-B. 4102208514} %TEX+2.4921598E~ 10} sTEX
! 2-425906332E~07 J*TEX+56.1293150E—04 i *TEX+7 333 6£38E~-02) ;
<l 3¥TEX+3,0581530E401
T SEF=47.3810633E-02%AL UG ITEXI+{{ 1 {{{2 03528755 =-05=TEX
‘ 3=2,22261318B5~21)*TEX+2.0425826E-27)*TEX~1 LO53ZTT6E-12JsTEX
243.3228928E-10)%TEX~6.3859505E-07 ) $TEX+1.225863C5~03 § #TEX i
3+56.483338E-01 :
5 CPEX={CPA+FARXFCPF 7 {1,4+FARX)
HEX=(HEA+FLRVFHEF I F{ 1. 4FARXS
PHI=(SEA+FARX=SEF )/ {1i.+FARX}
ANti=28.97-,246186FFARX
REX=1.9853T5/7AMK
AXKEX=CLPEX/(CPEX-REX}
CSEX=SORT{AKEXFREX#TEX*25031.37)
RETURN
8 FORMAT L HO»63KIRPUT FUEL-AIR RATIC ABROVE LIMITS, IT HAS BEEN RESET
275 -0,06762356HS855%S)
102 FORMAT (140 35KPROCOM INPUT VIMBERATURE BELOHW 300.95HSSSSSS)
153 FORXAT{1HO,36HPROCOM INPUT TEMPERATURS ABOVE 4000.,6H3S$S$$$S?
104  FORMAT(1KHD,38HPROCOM IHPUT FUEL-AIR RATIO BELON 2ERD.6H3$$55$5)
END
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FEEDS SUBPhR INE LFCULR

oL 2N Z¥ susT 3E LTORBY LU fO I
P=i25T PROPSRTION BETHFEX J.C AN 1.0
1F HOT i8Ry, P ORUST SZUAL -l.
noenEs0e OK

HLODE=01 2 Lo

NCPRE=0Z A Bi

RCODS 207 EREOR

NCODe=18 8 L0

=70 B #I

METDE=D

€=0.
D=2.
Fi#D A

i4=:

1IF{L..T.AR{11} G T2 2

CONT IRu:E

IF{A.STAX{1IB})) WCODE=2
A=SXIIH}

&g T0 3

§S(IMNLGT.1 60 TO 3

HCODE=]

iH=2

A=aX{1}

1t =18-1

L I®H8=RG IH2

LI¥L=NO(IL?

FIND 2

PRV A~AX( L} )} /AKX LTIH)-AX{IL))
op=p

iF(P.GELO.) GO TG 6
BL=BXI1IL1)¢+PRA=(BX(IH,1)~BalIt, 1)}

PHrBX{IL sLIMI34PRE={BX {IH,LIKRI-BX{1IL,i IHL))

iF{B.GE.BL} 48 0 4
NCHOE=RIUZE+1C

&=9

G2 G 5

IF{B.LE.BHY 60 T0 5
NCOUE<NCODE+20

=il

PPuD.S

Ql2i=C.

Q(3)=0.

BHePP=(SX (1H,LIBH)-BX(IH,1134BX(IH,1)
BL=PPSIBXIIL LIML}~8X{IL,1)}+BX(IL 42}
DO 7 J=2,LI#H

JH=J

IF{BH.LT.BX{IHsJ)} GO T3 8
COR™ thUE

JL=JdH=-1

DO 9 K=2,L3¥88

KH=K

IF(BLLLTaSXIIL.X?) GO TO 10
CONT INUE

Ki=KH-1

PR=IBX11H,4L)—8H} 2 (BX {14, JHF-BX{3IK,JL)2

59
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ANADI-TR-£7-128

Part I

LHz CX{IH4SL)=PR *{CX{IH,JHI=CX(IHsJL)}
DH= DA{IHsJL};~PR *{DX{IH,JH)}=DX{IH,JL))

PR=(BX{ILKL)-BL)/{BX{IL KH)}=BR(IL,KL})
Cl= TX{IL+KL)-~PR *{TX(IL,KH)=-CX{IL,KL})
OL= DX({ILsKL)=PR %(DOX(ILoKH)-DX(IL L))

87=8L+PRM*{BH~-8L)
Ci=CL+PRM*{CH~-CL}
DT=DL4PRH%{DH=DL)

IF{P.GE.O0.,) GG TO 13
DIR=SQRT{B/BT)
ERR«<(B—-BT)/B
CALL AFQU:zR(Q(1)4PP,ERR304925.90.001,4,DIR,PT,ILONRS
G3 TO {11+134172)4ICON
11 PP=PT
IF(PPLT.0.} PP=0c
IF(PP.GT.1s) PP=1.
G0 70 &
NCODE=?
B=8T
C=CT
. D=DT
RETURN
gnNd
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AFAPL-TR-67-125
Part II

$IBFTC MAPBAC DECK,M94/2,XR7
SUBROUTINE MAPBAC (MAP ¢MAPGO¢TFFSTFF,CNSsCNsPCNsT sMODE, 160 »NUM)
DATA WH,WLyWTsWS/6H HoPo 46H LoP. 96H TFF 46HSPEED /

1 FORMAT (1HO A6 91 2HTURBINE MAP ,A6,4HWAS®=4E13.6910H AND NOW=4E13.6,
16HS$$58%8%)
2 FORMAT (1HO ;A6 A6 4 22HWAS ALSO CHANGED FROM ¢E13.695H TO 9E13.69
16H$53$358) z
IF (NUM.GT.0) GO TO 3
NUMH =0
NUML=0 -
3 IGO=MAPGO+3%(MAP~1)

GO TD (100,200,300,400,500,600),1G0

C *#%¥x HIGY PRESSURE TURBINE

100 TFF=TFF+0.1%(TFF=-TFFS)
WRITE(By1)IWHWT,TFFS,TFF
RETURN

200 CN=CN+0,05%({CN-CNS)
IF {MODE.NE.1) PCN=PCN%(CN/CNS)
IF(MODE.EQ.1) T =T *(CNS/CN)x%*2
WRITE{(8s1)WHsWS,CNS+CN
IF(NUMH.GT.2) GO TO 210
NUM=1
NUMH=NUMH+1
RETURN

210 DELCN=CN-CHNS
IF(DELCN.GE.O.) RETURN
TFF=TFF*(1.+DELCN/CN)
WRITE(8y2)WHWT s TFFSyTFF
RETURN

300 TEF=TFF+0.,1%(TFF=TFFS)
WRITE(831 )WHWT,,TFFS,TFF
G0 TO 200

C %*%% LOW PRESSURE TURBINE

490 TFF=TFF+0.1%(TFF~TFFS)
WRITE!831)WLyWTTFFS,TFF
RETURN

500 CN=CN+0.05%(CN=CNS)
PCN=PCN%=(CHN/CNS)

" WRITE(8,1)WL,WS,CNS:CN

IF (NUML.GT.2) GO TO 510
NUM=1
NUML =NUML+1
RETURN

510 DELCN=CN-=CNS
IF{(DELCN.GE.O.) RETURN
TFF=TFF#%(1.+DELCN/CN)
WRITE(B8,2)WLsWTyTFFS,,TFF
RETURN

600 TFF=TFF+0,1*({TFF-=TFFS)
WRITE(8s1 )WL WTsTFFS,TFF
GO TO 400
END

61
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Part I

SIBFTC CONVRG DECK.M94/2,XR7

C
c
c

C 3

L2 2

nw O o wN

o

-

C %

10

C »%s

11

SUBROUTINE CONVRGITI«HIoP1¢SIsFARHG,PATIDES)AD9PRy
1T0,HO POy SO+ TSO+PSO4 VO AMO, ICON)

ICON=] SUBSONTCy COMPARE PI WITH PR

1CON=2 SONICy COMPARE PI WITH PR

ICON=4 ERROR

AJ=T78,26

CAPSF=2116.217

6»32.174049

CALL PROCOM(FAR)TIpXX1¢XX249XX3¢XX&oPHIT 9XX6)

SONIC CALCULATIONS

4% 0
755=0,833sT1

J=Jel

CALL PROCOMIFAR ¢ TSS¢CSS»AKS ¢CP¢REXSyPHISS yHSS)
HACALSHI~CSS*82/(2.%G*AJ})

DELHS=HSCAL~HSS
IF{ABS(DELHS)~0,0005+%HSCALY49 4,2
TSS=TSS+DELHS/CP

IF(J=151191¢3

JCON=4

RETURN

1F(IDES)I12,12,5

ISENTROPIC EXPANSION CALCULATIONS

J=U

TSI=sTI®(PA/P])*%0,.286

JeJ+l '
CALL THERMO{PA,HSI, {S1+SS1:XX191,FAR,0)
IF{ABS{S51-51)-0.0001%S1)8,8,7
TSIaTSI/EXP(4.,%(SS51-S1))

IF(J=30)6+96+3
VIS=SQRT(2.%G*AJ*{HI-HS]))
IF(VIS—=(CSS)19,11,11

SUBSONIC DESIGN, CALCULATE AC

vO=vVis

TS0=TS1

PSO=PA

CALL PROCOM(FAR,TS0,C509XX29XX3yREXsPHISO,HSO)
RHO=CAPSF*PSD/ (AS*REX#TSO)
AO=HWG/ (RHO*VO)

AMO=Y0/CSO

PR=P!

ICON=]

TOs=T1

HOsH1

PO=P1

SO=S1

RETURN

SONIC DESIGN, CALCULATE AD

VO=CSS

TS0=TSS

PSO=PI*(TSO/TI)**(AKS/ (AXS=1.))
RHO=CAPSF#PSO/ (AJ*REXS*TSO) -
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E AFAPL-TR-67-125 2
- Part II i
; - AG=%G/ (RHO*VU} ;‘g
3 , PR=PI i
' : ICON=2 R
; g * S
E C »*% NON~DESIGNs; CALCULATE CRITICAL CONDITIOMS .
: 8 IR
k E 12 vD=CSS »:f
| ] 750=TSS -
| : PSO=PA R
E RHO=CAPSF2*PSO/ (AJSREXSTSO |
; AGCRIT=WG/ {PHO*VO} e
2 AHO=1,0 o
¥ PR=PSOS(TI/TSO)$%(AKS/{AKS~14)) -7k
i IF (AD-AGCR1T)13,13,14 {
F_ 3 C =% NON-DESIGN, CRITICAL AND SUPERCRITICAL CONDITIONS - if
. 13 PSD=PSO*AOCRIT/AC i
PR=PREAGCRIT/AD B
: ICON=2 Sl
: 60 TG 10 0 3
; o 5
I 3 G *%% NON-DESIGN, SUBSONIC CALCULATIONS ?;;g
3 : P
14  PSO=PA e
J=0 ;}
15020,833+750 i
i5 J=J+1 =3
CALL PROCOM(FARs7S0sCSOsAKGsCPsREX,PHISO,HSO? ?Evf
RHO=CAPSESPSO/ (AJSREX*TSO) 3
VO=WG/ {RHD*AOC} 5.7

HSCAL=H1-VO%%2/ (Z ., 2G*Aj ) £
DELHS=HSCAL~HSOD -
IF(ABS(DELHS)=0,0005STALY 17917516 S g
16 TSC=TSO+GELHS/CP R
IF(J-15)15,15,3 T
17 AMO=Y0/CSO I

PR=PSC*{TI/TSO)**{AKO/ (AKD-1.5) .

ICON=1

] 50 7D 10 S
) END A2
i 2N
:jF?_*—;
} A
% gas
: 6 ?.;;"J
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Part 1T

SIBFIC CORDIY DECKoMI&/29XR7
- SUBROUTING CONDIVITI HI P11 ST oFARHGyPAIDES yAT2ACQ5PIR,
4TT,KT.PY,STgTO,H9,PQ.SO,TST,TSD;PST,PSO,VT,VD.AH”.ANO,ICON)
-ICOM=1 SUBSONIC, COMPARE PIR WITH PI
ICON=2 SONITs SHOCLK SNSIDE NOZZLE, COMPARE PIR WITH P1
IC0ON=3 so*lc, SHOCK OUTSIDZ NOZZLE, COXMPARE PIR WITH Pi
ICONsE ERRDR
OIRENSION G(9}
Q(2)=0.
Q(3})=C,
- AI=TTR.26
~ CAPSF=2116,2170
T 6832.174049
CALL PROCOMIFAR g TIoXX2 ¢ XX29XX3 ¢ XX&¢PHI ,XX6)

OO,

C %8s SONIC CALCULATIONS

J=C
T3520,833¢T]

1 J=iel
CiLL_PRDCO"lF}K’TSS)CSSQAK:CP:RgXSQ?HISS,HSS!
HSCAL=H1=CS58$2/(2.,9G2AJ)}

DELHSSHSCAL-HSS
: IFC(ABS{DELHS ) ~000059H3CAL 4942 1

2 TSS=TSSeDELHS/CP

. iFt3-15)141.3
ICON=4

3

© RETURN

&  IF(IDES)11,11,5 ,
¢ #eé SOMIC DESICN, CALCULATE AT

.

¥IsCSS
TST=TSS

- PST=PIS(ISTITI )= AK/(AK=1.))
:RHOSCAPSFSPSTS {AISREXSSTSTS
ATsMG/ {RHOSYT)
ART=],0

PR,

€ ss& IDEAL EXPANSION DESISN, CALCUGLATE AO

PS0=PA
Jsd
TSO=TIS{PLD/PI}8.286

) RERZS S
CALL PROCONM(FARsTSOsLS0,4AKCPoREXPEISCHSO)
PHICALSPHI~REXSALOG (P1/750)
GELPHIsPHICAL-PHISO
IF‘G'S‘DELPH!:’000001’?HIC‘L1318,7
TISO=TSGSEXP {4, $CELPHI )
IF(J<15)6,5+3
VO=SORT(2,9GoASS{HI-HSD)}
AM3=vR/CS0

. ADE(AT/AMO)I®{2,.8(1.¢(AK~1,)5AN082/2,1/{AKe1 ) )on({AK42.)/(2.2

T~ 1{AR=1.3%}
PIR=PI
1CON=3

® T0=T1

. HOsHI

N L

$0=351

.84
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PartnI

10 TY=Tl
Hi=H]
Pi=?}
ST=c}
RETURN

€ 9% ASSUME SONIC THROAT AND ISENTYROPIC EXPANSION TO AD

12
13

14

140
181
142

C sss

16

C sss

17

18

19

YIsCSS

AKT=1.0

TST=TSS

RHO=HG/ {ATSVT)
FSTaRHGSAISREXSSTST/CAPSF
PIR=PSTHITI/TST)S*(AK/ (AK~1.})
IF{PST-PA)12924+2%

150=6,.95873

MAN=0

CALL PROCCK(FAR.TSO»CSO»AKsC2yREX,PHISO,HSO)
AKO=SQRTL2,%§{TI/TS0)~2.)/(AK~1.))

ADCAL={AT/ANO) {2,811 ,2(AK=3.)SANOSS2/2, )/ (AK+1.))so({AE£103/

1 ‘20““"10 ) | B

EA={AD~-ADCAL)/AD

DIRsSQRTIAC/AGCAL)

CALL AFQUIR(Q(1)9TSOsEA+0«9100490,0001:DIR,TSOT s JCON)
GO TO (14+15+3),JC0M

T50=T$0T ]

IF(TS0~T13140,13,141

TSC=2,8T1/(AK+1.)

SFITS0.,CT.TSC) 60 10 142

T50=20.98¢71

&0 70 13

IFIQ12)olTe30.0.0R.ANO,iT.0.95.0R . MAM.EQ.1) GO TO 13
TS052,871/(2.40.98¢{AK~1,))

Hins=3

& 70 13

PSO=PIRS(TSO/TI)S*(AK/ {AK~15)2

IF(PSO~-PAY1T7416426

CRITICAL FLOW, ISEXTROPIC EXPARSION TO PA

YOxAROSCSO
1C0K=1
¢0T0 S

SUBSOKIC FLON

PSO=SA

Q123=0.

Q(3)=0.

-J=0

T50=0.8339T1

Jedey

CALL PROCOM(FAR,TS0+CSOsAK,CPsREXsPHISOsHSO)
RHOsCAPSF#250/ { AJPREXSTSO)

VOSHG/ (RHO®AD)

HSCAL ~Hi-V0982/12,¢GeAJ}

DELHS=HSCAL-M30 _

IF (ABS (DELHS)~0,00059HSCAL 120520,19
TSG=TSO+DELHS/CP ~ .
1F13-15118,18,3 :
ANQ=¥O/CSD

PIR=PSOF(TI/ T30199{AK/ (AK~1e )

3 Ehribla i

o 84K

1,

%

e minem.

§

4

[T V5 §

'

i
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NI B -
AN Ve il

Loy
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- Part@

A .

TST=TSO
21 CALL PROCOM(FAR sTST;CSTHAKCP¢REX)PHS “T oHST) .
PSTsPIR*{TST/TI)ss{AK/ (AK~1,})
RHOsFSTSCARSF/ { AJEREXSTSTY
VYT=HG/ {RHOOAT)
HSCAL=hI~VTes2/13 ,8GSAS}
EX=s{HSCAL-HST}/HSTAL
OIRs1 ,+1HSCAL=-HST)}/(CF*TST)
) CALL AFGUIRIQLIY;TSTsEH40,920440.0005,0318,F5TT,JCON)
- 60 TO (22+23433,JC08
22 I37T=TSTT
G0 TG 21
23 ANT=YT/CST
1CNN=}
- <0 10 9

C e*¢ SUPERCRITICAL FLOM, ISENTROPIC EXPANSION 10 PA Yo
H

)
®y
IVC

pa ,
LENS)

e
v

X 24 PSOepA
B ;;' J=0 :
] TSD=T1%(PSO/PIR) 35,286 i

2% J=3+1 .
CALL PROCOM(FAR,TSO,CSO,AKyCPoREXsPHISOHSO) !
FHICAL=PHII-REXSALOG(PIR/PSO)} i

« DELPHI=PHICAL-PH]ISO
IF(ABSIDELPH]}-0,00018PH]ICLL )27 427,26

26 TSOsTSOSEXP (4, 08DELPHE)

. IF(J-15)25925,2

27 YOsSQRT(2.858A38{HI~HSO) )

ARO=Y0/CSO .

ADIOn{AT/AND IS {2, 2(1 ,+{AK~1.5AN0ES2/2,2/(AKS1 , J) oo (fAK+1,)/
1(23‘(“’10,,’

1CONs2

N=0

IF(AO~AGID)28,9,29 .

Mt

Y
b ompd 45y

o

é sss SUPERCRITICAL FLOW, ISENTROPIC EXPANSION TO AC

28 =]

23 T50=0,833%T}
J=0

20 Julel

CALL PROCOM{FAR,TSO,CSCsAKyCPoREX,PHISOsHSO)
ARO=SQRT(2.#((TI/7S0}~1,3/({AK~1.))
ADCAL=CAT/ANO YIS {2,513 .+ (AK~1. }3ANOS$2/2, )/ (QK+1.] )20 {{AK+1,}/
-1(2.,%(AR~2,3})
DELA=AG~-ADCAL
IF{ABS(DELA}~D.00019A0332.32,31
31 TSO=TSOSSQRT{AOCAL/AC)
IF{J3~50)30430.3
32 IFiN)34,34,33

C *3s UNDEREXPANCED, SHOCK OUTSIDE NDZZLE
33 PSOsPIRS(TSO/TIJo(AKS (AX~L. 3]

: YO=AROSCSO

G0 78 9

-C’ 368 -OVEREXPANOED, FIND SHOCK POSITION

e wemme 4 -

34 PSXcPIRS{TSO/TI IS {AK/(AK-1,2)
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Paxt II

PSY=PSX*(2,*AK*AMO*$2/ (AK+1, )-{AK~1, )/(AK;I o))
IF(PA-PSY)35,36,436 ) )

C *%% OVEREXPANDED, SHOCK OUYSIDE NOZZLE -
35  PSD=PSX -
VO=AMO#CS0 ;
8 To 9 .

C *#*% QVEREXPANDED, SHOCK INSIDE KOZZLE

36 PSO=PA - S
J=0 - 7
TS0=0,833#T1 - 3

37 J=J+l e
CALL PROCOM({FAR,TS0,CSOsAKsCP4REX,PHISC,HSO)
RHO=CAPSF*PSO/ ( AJFREXATSO} =
VO=NG/ (RHO*AG ) - s
HSCAL=HI~Y0*%$2/ (2. %G¥AJ) Co
DELHS=HSCAL-HSO -
IF (ABS{DELHS)~0,0005%HSCAL 139 ,39,38 L

38 TSO=TSO4GELHS/CP T
IF(J~15337,37,3 C ]

39 AMD=V0/CSO L
TO=T1 ; RS
HO=H] L
PO=PSO%(TO/TSO 5% {AK/ (AK=1,}) ‘ -
SO=PHII-REXSALOSG (PT)

ICON=2
56 TG 10
END

1 yaiury
e B
YRR T
!'A“.
clah.

o
o

,..
. R
AT RPN

b & ialanantly ot 22000 ) Rame 11
¥ i

i

3
i

t
|o AN . s
F PRV S

'
oy

P
b 5
4w
50y

i

R ikl a i
N
P
IR SR PSS NP Y VRS T 7973

'
it

et
[

*e.ﬁ..‘.a.—-
1)
oo f .
. Ho S
ioaws raind ranid MY
v‘,, it ." T
i
Sartdl ot

\
X
5 )
o e i B
el P gt gl :

2y At e~ e




AFAPL-TR-87-125
Part i

SISFIC AFQUIR DECK,MI&/2,XR7
SURRQUTINE AFQUIR(X,AINDDEPENDANSyAJ»TOL +DIRANEWICON)
) CIMENSION X(9)
€ X{13=MAME.OF ARRAY TC USE
T AIND=INDEFENDANT VARIABLE
:C DEPEMD= DEPENOAHRT VARIABLE
C ANSsANSKER UPON WHICH TO COMVERGE
£ AJ=MAX WUMBER OF TRYS

o€ TOL=2CACENT TOLERANCE FOR CONVERGENCE

€ DIRSOIRECTION ASD PERCEMTAGE FOR FIRST GUESS
C ANEWsCALCULATED YALUE OF MEXT TRY AT INDEPENDANT YARIABLE
=3 GO THRU LOOP AGAIN

=2 YOU HAVE REACHED THE ANSNER
. =3 COURTER HAS HIT LIMNITS
X(2)=COUKTER STORAGE

"X(3)=CHOOSES METHOD OF CONVERGENCE
‘X{4)=THIRD DEPENG YAR

XISI=THIRD IND VAR

€ X46)=5ECOND DEPEND VAR. -

C X(T)=SECONC IND VAR

C X(8)=FIRST DEPEMD VAK

C X{9ysFIKST IND VAR

€ X(3y MUST SE 2E20 UPON FIRST ENTRY TG ROUTIHE

§
3
g

vaaoan

Y0,
IF{ANS)1:2,3
i DEPsSDEPEND-ANS
TOLANSSTOLCANS
60 70 3
DEFSOEPEND
TOLANS«TOL
F{ABS(DEP 3~-TOLANS )=, 5,6

IFIX(2)~kI)18,8,7
ANENCAIND
X(2)»0.
1ICONs2
RETURNM
ANEN=Y
‘Xi23=X(2)+1.
1CON1
RETURN
ANEW=Y
X{23=0,
1CONe3
RETURN
IF{X(2)39+9,12
FIRST GUESS USING DIX
X{33=1,
X{8)=0EP
X{9)=AIND
LEL{AIND§10,11,1C
10 YsDikeAIND

60 10 %
11 ¥Y=DIR

& 106
32 IF(X{3}-1,113,13,36
- £ s LINEAR GUESS
23 X{3)»2.

X{61=DEP

X(7)=A1ND

~ IFIX{81-X{61314,9014

)

we

.

)

;




AFAPL-TR-67-125
PastYy

Y=X(9}~A%X{8)

§
E . 4 14  IF(X(9)~X(71125,9,15
= o i5  A=(X(9)-X{7)}/(X{81-X{5)}
E g IF{ABS(10.€X(92)~£B5(Y}119,9,6
i

. C *s* QUADRATIC GUESS
E - 3 16  X(4)=DEP
. X(5)=AIND
g IF(X(7)-X(51118,17,18

17 IF(X{63}-X(42113,9,13
18 IF(X{6)~-X1{4})19413,19
19 IF{X{9)-X(5})23,20+23

E - 3 20 IF(X(8)-X(4)321+22,421
E . 21 X(9)=X(7)
. B X(8)=X(6)

= 3 G0 70 12

E 3 22 X{9:eX(T)

e e Yi8)=x(s2

- X(3)=1.
IF(X(91)10411,10

X 23 IF(X(8)-X(42)24:21524
-d 24 FEIX{€6}-X(2)}/(X{T3=-X{5)}

. 3 A=(X(B)~X{4)-F*(X[9}=X{5})2/C((Xi92~X({T))*iX(9)-X{5}))
: - BeF~A®{X(53¢X {712}
: -4 C=X{4)4X(5)%(A5X {7 )-F)
"3 IFER)246242404242

] 2RO  IF(B)241+7+241
z X 241 Y=~C/8

p: \ €0 T 37 .
E - 242 IF(B) 47,293,267
243 IF{C 1265 524%4,245
3 244 Y=0,
- 60 T0 37
g : 245 G==C/A
3 3 IF(G)T 474246

. 246  Y=SORT(D)
B YY=-SQRT(G)
: &0 TS 270
. 267 IF{C)1249,248.249
242 Ys-BJA

i YY=O0,
: G0 JO 270

1 : 2649 D&, SAXT/Be82

E IF(15~D)13,25,28

e ¥ 25 Ya~-Bf{2.%A)

. : &C 70 37

E 3 2% ExSQRT(1.-D}

; 27 Yu{=B/12.%A))2(]1.+E}

E YI=(-B/{2,%A) )%1}).~E)

4 3 270 J=4

4 < 3 DEPHIN=ABS(X{(%))

. DD 29 1=6,3,2 .
- IF(DEPMIN~-ABS(X(]$})258,29,28

s N 28 o=l

s ' DEPHIN=ABS(X{1})

T 1 29 CONTINCE

z -$ KeJel

: g IFEIX(K)=YI*(X(K}~YV) 1323230
? 2 30 IF(ABSIX{X}-Y3I~ABS{X{K}-YV}]I37537:3)
3 .3 31 =YY

¥ - 8 ¢2 70 37

N« “ ’ 32 IF{J~6)33,34+34%
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Part 1

SadeJ+2

KK=K+2

60 TO 35

JJxd-2

KK=K~2

SLOPE=(X{KK}=X{K}) )/ (X(JJ)-X(J])
IFISLOPESX{J)*(X(K]=Y]))36936437
Y=YY

A(93=X(T})

X(81}x=X(6)

X{73i=X{(5;

X{6)=X{4)

G0 70 &

END
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TV TN C R A L PP AL -« f007 b v et s dad skl

Doy

PP YINEbiraisthray

NI

)

PUTSFRNN

e

[ PPN

e

voaet e .

(347 s ¥ S SO O

X SO O

Hren BE Y b 19

vergey v

4

S A2t X BBy v e AR e S NN HEY AT E W HE RO b nema 1) S F

PR 12 f v Ao feasied wresoty

"




e e e A A e e Y L R e A e Y T o S e o I o S Y T B e el e o S i C e e e e
3 AR R %

IR TR B L

u-rv;-%ww
SR e i, oA e AT, W AR )T T

’
PR TRY]

'!'c!i‘v ¥

fg | B i
1 AFAPL-TR-87-125 @
e Part I i
e R B
) SIBFTC FANDAT DECX,%N9%/2,XR7 d
3 BLOCK CATA N L =
COMMON / FAN/CN{15)9PR{15+15)NAC{15,15) sETAL15415) :NHP{1D} ; -
. DATA NyNP/10,64327,5%10,8,530/
T DATS CN/0.31y0.%10e5:006700750.8902993.091219102¢55047 . :
1, ST DATA {PR{ 14J3+8ACT 14J)2ETAL 19d)yd=1y 6}/ o
s A 1,000 . 73.0 30,7300 5 1.030 , 69.0 +0.7350 ] ;
i - B 10073 4 6000 10.7",00 . 1.096 e 50.0 '60?300 L] :
B |- € 1.112 4 40.0 ;0.7906 5, 1.120 4 2640 20,6200 7/ ;
g BATA (PRE 2.J)(HACL 2:J)4ETAL 25J0)yu=1y T)/ E :
D 1.908 , 85.0 207300 2 1.650 4 81.0 40,7500 o
S - £ 1.100 ¢+ T€e0 2067650 s 1.146 ¢ 70,0 40,7700 9 3
= .' F 10188 ] 62.9 ,0.7750 1.230 * 5500 gO..7500 k J 4 J‘
DR G 10259 1] 4700 7007159 / - %
T4 DATA (FRU 3¢J)3WACT 35J3,ETAL 3,3)59°1y T3/ :
- H 1.G50 1:30.0 227250 o 1.054 4 96.8 20.7568 ;
: i 1l.228 . 92,0 20.7750 5 1,200 , B7a5 +0.8000 4 :
. J 1.290 + 7850 9.8150 s 1.330 y T2.0 2048000 . 7L§
i K 1.370 ¢ 5%.0 20,7500 / 3
: “ DATA (BRI asJ)aMACL L3 014ETAL 4. J),J=1y 7))/ ,
R t 1.080 5115.0 +0.7200 o 1.992 ,11Z.8 07500 i
E B 1.220 $307.5 20.8000 5 1.3i0 4132.0 40.8250 S
g 3 N 1.400 5 54.0 +0.8569 & 1.474 4 B3.D +0.8000 1 ;
‘.'_" ’ B 14"88 ] 3000 '007800 , E - H
E DATA (PR{ 55J34HACL 5,J)9ETAL 55J)}+3=1,10)7 3 i
-4 P 1,000 +132.0 +0.7000 4 1.360 2131.0 +0.7500 2 3 P
E LT Q 1.296 1128.5 208000 5 1.370 +126.2 4D.B250 4 3 23
F. 3 R 1.460 ,122.0 408500 , 1.52% 2118.0 408700 o ~ :
E . S 1.5%4  4116.5 40.8730 - 1.560 +115.0 10.87G0 x :
; .3 T 1.610 ,i10.5 +0.8500 4 1.668  +102.8 +0.8000 7 ; -
BATA (PR{ €5J) sHACL €3J)2ETA( 653)5J=1:10)/ 3
- Y 1.000 ,3150.0 20.6650 3 1.250  3149.9 4047500 .
s V 1.400 414B.0 40,8000 5 1.500 4145.6 208250 -
‘ K 1.570 4143.0 408500 4 1.638  41%0.0 +0.8700 o i
X 1.6B0 4137.0 ¢0.8B00 5 1.716 2134.5 508708 o Z-
= Y 1.756 4136.0 20,8500 4 1.B830 2122.0 23.7950  / £
. DATA (PR{ T5J)aWAC( T5J)sETAL T38)3J=1420%/ B 2
- . 2 1,000 +170.0 20.620C 5 1.190 4170.0 <0.,7080 I
S A 1,330 L173.0 s0.T50D0 5 1.53%8  41€840 208000 o -
B 1.656 216640 20.8300 ¢ 1.724 41635 #0.8500 o - ¥
R C 1.828 +15B.6 20,8700 4 1.506 5;132.8 4048500 E
e D 1.978 ,145.0 DBIGR 5 2.906  3142.2 QTR0 / L
DATA IPR{ BeJ)sHACL Bed)+ETAL B4d1,J=1s38)/ §
S £ 1000 ¢19C.0 505200 5 1.110 150D  40-5200 o ¥
] : F 1.338  +150.0 +CLTO00 5 1.552  4%88.9  0.T5G0 . ii
3 : G 1.73% 4187.8 «0.8000 5 1.850 185.0 08290 %
™ H 2.000  ;3BD.O 048500 o 2,070  5A36.0 10.8320 5 ¥
- 1 2.120 4173.0 1853006 5 2.€00 $16%£D #0500 7 %
DETA (PRE Spd) $RACL SedI.ETAL 33104516301/ . 1
o 314000  <210.0 U500 s 1260 S210.0  aTLE20D < s 3
E 1.550 5210.0 «BLI00C g 1.RIB 423 ED DTEED o . ;?
> L 2.080 +235.0 2V TI5Y + 2.189 +Z0%..5 . 90TBES - - = -
~ M ‘.OZSE ‘:‘-3.0 tBt 1?53 - "33‘5 1?_05‘0 3&’?&{'{} E - i‘,'
B Z.420 -20@.0 2D.FE00 4 J.460 519740 <0 F522 /7 R
OITA tﬂnxio,g*,aac(\ovgiqftgtkc,J31J=1, gls - 3 . R B
SR D 1.005 " ,228,C SRFSTHL ¢ 1.4TE 422540 A6 3 -
A~ P 1.T8¢  +Z25.0 »D.7CH50 ; ZL070 B0 pTID s - o e~
; a 203{’0 {2‘&5»9 :90933?3; | 3.‘0359 ':22‘5"0 1&-@50 x - - - '_ ‘%-J:
R 24450  222%.5 © $GuTOND o 265D 522147 405200 7 s Fs
\ ~ - - o 5«
| ;
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AFAPL~TR-87-125
PartX

SIBFTC CMPDAT ODECK M94/2,XR7

BLOCK DATA

COMMON / COMP/CNI15) PR (15,15),WACL15,15),ETA(15,15),4N,NP(15)
DATA NeNP/10,286,2%8,4%10,2%8,5%0/

DATA CN/0.5900671007504890,8920.9290695914091e191.15,5%0./
DATA (PRU 13J3oNACL 19J)9ETA( 1od)yJd=ly 6)/

A 1.000 r 21.4 +0.5700 s 1.599 e 21,1 106000
8 2.918 v 20,8 00,6290 '] 2.335 ¢ 2045 " 9046300
£ 3.024 ? 19,6 20,6500 v 3.533 ' » 18.7 v0.6200
DATA (PRU 29J)oWACT 24J)4ETA( 24J)9Jd=1,y 6)/

D 1.000 , 24.9 90.5700 4 1.689 , 24.9 10.6200

e e

E 2,497 v 24,7 20,6700 ?» 3.096 r 24.3 20.7000 ’
F 3,63% * 23.8 10.720¢C r 4.234 v 2301 #0.7000 /
DATA (PR 39J)sUAC( 39J):ETA( 35J)4Jml,y 8)/
G 1,600 v 29.4 10,5650 v 1,599 » 2%.4 10,6200 ’
H 2,198 s 29.4 10,6600 s 2719 v 29.2 9»0.7000 ’
1 3.515 + 28.9 20.7500 v H.174 » 28.5 20.7650 *
J 4.796 v 279 +0.7500 ? £.946 2 2T<6 20.7430 /
DATA (PR 4407 sWACL 49J)ETAL 4yJ)9J=1, 8)/
K 1.000 L ] 35s6 '0.5609 * 1.719 ] 35.6 ' ’0.6200 ]
L 2.737 v 35.6 »0.7000 v 3.575 » 35.6 10.7500 ’
N 4.353 [ ] 35.3 '0.7800 1 50012 ? 35.0 1008000 ?
N 5.671 » 34.3 »0.7800 v 5.970 s 33.8 107650 /
DATA (PR{ S53J),WACTL 54J)+ETAL S54d)yJ=1,10}/
0 1.000 o 42,7 00,5520 s 2,084 v 42.7 +0.6200 ’
P 3.132 » 42.7 +0.7000 ¢+ 4.054 » 42.7 +0.7500 ’
Q 4.922 v 42.5 10,7800 v 5.4317 4 42.4 910.8100 N
R 6.000 v 42,0 »0.8300 o 6,407 v 4l.8 +0.8100 ’
S 6,988 v 41e2 00,7800 *+ T.138 v 40.9 27780 /
DATA (PR{ 69J)oWAC( 63J)4ETAL 69J0)yJ=1,10)/
T 1.000 v 45.4 20,5500 s 2.323 v 45.4 _ 40.6200 v
U 3.353 v %5.4 20,7000 4 4,293 » 454 907500 *
¥ 5,240 y 45.2 90,7800 ¢ 5.731 » 45.0 »0.8100 .
W 6.389 v 44,8 90.8300 ', 6.808 v 44,5 v3.8100 ’
X T.377 v 43.9 v0.7800 s T7.587 s 43.7 +0.7760 /
DATA (PR{ Ty J)oWALL THJ)SETAL TyJd)yJd=1510)/ ,
2 1.000  J ‘8.1 ’0.5‘00 | 2 2.617 9 48.: '0-6200 [}
A 3,683 » 48,1 »0.7000 » #.653 s 4861 907500 ’
8 5.611 v 48,1 »0.7800 » 60222 y 48.0 +0.8100 *
C 6,868 y 47.7 +0.8200 + T.168 v 4746 10.8100 »
0D 7.796 s 4T3 20,7300 ?» 8133 y 47.2 N 7700 /
DATA (PR( 84J)sWACL 84J)4ETAL 8yJ)rd=1,10)/
E 1,000 *+ 51l.6 20,5200 v 1,491 » 51,6 1045500 »
F 3,036 1 516 106200 r £#.192 r 51.6 +»0.7000 ’
G 5,192 v 1.6 00,7500 y 6,263 5 51.6 +0.7800 ’
H 6.689 s 51.5 20.7950 v Te347 » 51.3 #»Ce810GD ’
1 8,078 s 511 20,7800 » 8,725 v 5067 207500 /
DATA (PR 99J) sWACI 99J)9ETA( 99J)yJd=l, 8)/
J 1,000 v 5867 10,4600 ? 3.395 » 58.7 10.5300 )
K 5.731 vy 58.7 +0.7000 r T.587 y 587 +0.7500 *
L 8.186 s 58.7 20.7550 » C.784 v 53.6 10.7500 N
M 9.683 s 58.5 0. 7000 910.042 ' 4 58.4 10.6750 /
DATA (PR{104.)yWACIL104J)ETAIRO9J)ed=1, 8)/
N 1.000 r 6le4 10.4500 » 2.976 y 6.4 20.5500 .
0 4.916 v 61l.4 20,6200 s 6.838 v 61.4 907000 ’
P T.487 » 61l.4 20.7250 r 8,485 , 61.4 10.7250 *
Q 9.365 v 61.4 »0.7000 - ,10.581 ¢t 6lebs $0.6200 7/

END
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AFAPL-TR-67-125

$IBFTC TRMBDAT DECKyMI4/2+X87

BLOCK DATA

COMMON / CDﬁB/FSIil5),DELT(15,15,75TA(15715§}“9“9€15}

DATA NyNP/8,8%11,7%0/

DATA ?51/100120.930.,@0.{50.,60.’: *Oe o TERe/ -

DATA DELTilS‘BOO.'153930.,15*975.,x 065.135*11756015’1260.1
§15*1325-,15*1450:915*1550.,15‘1685a .3%180C.¢60%0.7

DATA EYA/ -
80.8690'0.3328’039020'0.9205o0093§°,009500’09960090096801?¢ﬁo1
CO.87839°.399610;9133,9o93§790.§€8999.961590097109009?87,7‘009'
00.889519.910099.9282’0.943560095?33009695’0c9732:ﬁ,985017'00)
E0.9000g0.9200,6.9372,0.9520;9.9653:0.9769,0.935059.9850,79Qa;
50.9080,0.92?210094441059587,009718'0098301093350300935017'001
60.918030,9299,0°9é6890.9610,039740,9o93§9,0&985930.9850'7ﬂq-c
39.9037,0.92759099448’0.9690§0cﬁ733100984070o?85¢:0e985@i?’¢.9.
1009090,0.9195fa.9376,0.?§63;0.9690,0.98b0,Q.985§;0.9850,7'0.r
30.8386,0.909019092569309470iGo9633,0&97$Q’939850Q36985957900t
K0c86609008890903911390.9328,06951590596721Q}9?929&0985Q}7’G.Q
LO.G@QO99;3670i6.893090o918°10694091009609g@o9739;0.9800,7¥§6’
H‘*G. ,4*00 :4*0. 7‘,*’30 26‘06 gm‘ 94‘00 '.'6"00 ’28"00,

END




AFAPL-TR-67-125
Part I

SIBFTC HPTDAT OECK,M94/24XR7
BLOCK DATA
COMMON / HTURB/TFF(15)sCN(15y15)40H(15+15)+ETA(15415)yNNP(15)
DATA N4sNP/10,S%15912,5%0/
DATA TFF/ 16.86 v18.27 220.17 020.66 220.90 *
121.08 921425 12143 121.6% 221 .92 v5#0.0 /
DATA (CNI( 19JisDHU 19J)9ETAL 19d}9Jd=1y15)/

A0.191 20,0029 20,6150 10344 90,0051 407000 ’
80.526 20,0076 20,7780 20,727 20,0097 20.8000 )
€0.,957 00,0120 »0.8000 21167 00,0137 20.7875 ’
D1.340 20,0148 007692 01.569 00.0157 207340 ’
El.761 20.0161 20,7000 11971 00,0158 10,7550 ’
F2.193 20,0150 90,6000 12454 s0.0130 20,5250 »
G2.641 10.0108 20,4720 012.842 020.0074 20 4000 .
H3,005 20,0031 20,3000 /

DATA (CN( 293)9DHU 20J)4ETAL 29J)9J=1s15)/

10.191 10,0034 ¢0.,6000 00.402 00,0072 20.7000 ’
J0,.593 90,0102 »0,8000 20727 000122 90.8200 '
K0.861 20,0140 20,8270 21,000 »0.0158 10.8300 ’
L1.129 v0.0173 00,8275 1301 00.0191 v»0.8210 ’
Ml.474 20,0205 00,8162 11741 10,0223 +0.8000 .
N2 .009 00.0234 20,7610 12316 20,0235 90,7000 *
02.751 20,0217 20,6000 +3.158 20,0169 205000 ’
P3.445 00,0115 020.4150 /

DATA (CNU 353)90H( 34J),ETAL 3,J)4J=1,15)/

Q0.191 20,0041 20.5700 200445 40,0090 20.7000 ’
R0.670 ¢0.0130 »0.,8000 20,890 200166 20.8400 ’
$1.091 20.0194 20.8448 11.263 v0.0216 90.8420 *
T1le493 00.024] +0.8400 21.722 20.0263 +0.8315 v
U2.009 10,0284 20.8170 022258 90.0298 +0.8000 y
v2.603 +0.0310 007495 02.861 v»0.0311 207000 ’
W3.100 10.0306 20,6578 03,330 20,0292 20,6000 ’
X3.445 20,0281 ,0.5800 7

DATA (CNC 49 J)oDHU 4,J)ETAL 49J)9Jm1e15)/

Y0.191 00,0047 20,5520 20.260 20,0061 20,6000 ’
20,488 00,0108 20,7000 20,708 v0.0148 908000 ’
AG.933 20,0184 00,8400 214167 20,0220 20.8500 ’
B3l.416 10,0252 +0.8500 01.593 20.0274 00 .8480 .
Cl.837 20,0302 00.8440 v2.019 90.0320 10.8400 ’
D2.325 20,0349 20.8270 02.564 00.0371 10.8170 ’
£2.890 20,0397 +0.3000 13.205 20.0° 25 20.7710 ’
F3.445 00,0445 00.7500 /

DATA (CN( 55J)¢DH( 55J)9ETA( 5,40 98=1415)/
G0,.,191 +0.0050 00,5500 20306 20.0079 20.6000 ’
HO0.536 00.0130 20,7000 20,765 20.0173 0»0.8000 »
10,993 20,0212 20,8400 11301 100259 +0.8600 *
J1.512 10,0289 20.8599 11799 10.0324 008566 ’
K2.086 20,0360 +0.8519 12383 100400 10.8460 *
L2.698 20,0446 t0.8426 022,928 20.0486 9208400 ’
M3,138 20,0536 20,8400 03,215 200576 208437 *
N3.225 10,0595 20.8475 /

DATA (CNC 69J)9DHU 6,J)sETAL 6581 9J=1915)/
00.191 20,0061 20.5250 90,364 0»0.0108 206000 ’
P0.6352 90.0173 +0.7000 20.88C 900227 908000 .
Ql.115 ¢0.0270 10.8400 e1.3211 200306 208600 ’
R1.531 v0.0346 +0.8721 v1.722 20,0379 +0.8800 ’
$1.952 00,0425 20.8840 22167 200672 20.8870 *
T2.316 90,0508 1»0.8875 212.471 100551 20.8876 *
U2.545 20.0576 +0.8868 02588 . 90.0601 »0.8838 ’

V2.607 +0.0628 20,8798 /
DATA (CM( 2,J)9DH{ T9J)ETAL .T9J)eJd=1,15)/

4
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Part I1

W0.191 20,0072 20,5005 90,440 1000148
X0.698 1Q.0212 +9.7000 $0.976 900277
Y1.225 20,0335 10,8400 1le4l2 20,0376
Z1.541 100403 20,8700 11.651 200428
R1.780 10+0459  ,0.8855 21.899 90.0%90
21.995 10,0518 20,8910 22,040 100540
C2.086 10,0562 20,8880 12124 20.C594
D2,1£3 20.0630 208695 /

DATA (CN( £yJ),DH{ 8,33 5ETA( 82J)3Jd=1,15}/
£0.191 +G+G079 20,4995 20.493 20,0176
FO.746 00,0245 v0.7000 20.899 10.0284
6Gi1.043 +0.0320 10,8000 01,167 20,0353
Hi.306 10,0389 10.8400 »1.397 10.0414
11.493 +0.C439 #0.8600 y14627 20,0475
J1.708 20,0504 20,8750 »1.780 210.0536
K1.837 20,0576 10,8690 21,852 19,0598
L1.856 20.0624 20.8435 /

DATA (CN( 95J) 9OH( SyJ)2ETAL 9,4} 4J=1,15)/
M0.191 00.5084 10,4855 29,344 10.0143
NG,.545 20,0209 9046000 20.689 00256
00.823 20,0297 +0.79500 +0.938 s0-,0331
P1.032 +0.0360 20,7690 91.148 10,0393
Q1,244 10.0432 20,8100 11e340 20,0472
R1.397 20,0500 20.8255 11.425 00.0522"
Sl.474 10,0551 10,8230 21.493 20.0576 -
T1.497 '000601 308000 7/ SR

DATA (CN{1C9J)9DHI10+3) s ETAT109J) 9 J=1,122/ ]
U0.191 20,0119 10.4210 10.287 20,0162.
v0.388 20,0205 10,5000 23.478 900241
HO0.574 10.0283 ’005620 906651 ’0.Q3l_7{
X0.703  ,0.0342 ,0.6000 40.751 ;040371
Y0,785 20,0396 206170 20,823 90.0428 -
20,842 10,0454 20.6195 20.847 _ 200477

END

106000
20.8000
210 +8600
’008800
’0:8900
20,8900
10.8826

’0.6000
10,7580
20,8200
+0.8500
’0.8719f
30,8750
20.8600

'0 . 5320
206500
»0.7380
20.8000:
98.8210
10+8270
908150

§0e6695 - -
905300 -
!p¢5§7$

10:6110

$0.6240 . -

106050 *
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Part N1

SIBFTC LPTDAT DECKyMI4/2,XR7
BLOCK DATA
COMMON /7 LTURB/TFF(L15)sCNIL15,15),0H(15915) ETA(15415),N,NP(15)
DATA NyNP/1199%1541249,4%06/
DATA TFF/

131.50 236,60 041,60 44,058 950422 051,89 ’
253.41 054,60 255,69 056,89 58,10 v450,0 /
DATA (CN{ 1,J)5DH( Lod)oETAL 19Jd)9d=1,15)/

A0 365 00.0029 20,7120 20,529 00,0042 00.7300 ’
80.730 20,0056 20.7472 00967 o0 .0070 9207300 ’
Cl.204 +0.0081 00.7140 11.405 »0.0089 207000 .
D1.606 20,0095 00.6850 01,752 +90.0098 20.6730 »
E2.007 »0.G100 20,6452 22203 200098 20,6200 ’
F2.445 +0.,0092 20,6000 12+59), 20,0085 00.5750 ’
62.792 +0.0070 20,5310 22920 00.00%6 20,5000 »
H3,285 20.06001 ¢0.3850 /

DATA (CN( 2,J)9DHI 29J)9ETAL 24J)5I=1,415})/

10.365 20,0342 20,8000 20.547 20.0063 20.8100 »
Jo,785 00,0086 10,8200 21.058 00.0111 20,8300 ']
K1.277 20,0128 20,3300 01,432 20,0139 20.8290 »
L1.679 00,9153 »0.8100 01.879 200162 20,8000 ’
H2.044 0000167 1007350 .2.208 1000171 9007600 1 4
N2.354 00,0173 20,7450 22600 200170 20.7000 ’
02047 20.0162 »0.6800 »3.029 20,0151 206450 ’
3,285 20,0123 +0.59C0 /

DATA (CN( 34J)sDM( 35J),ETA( 3:J)9d=1,15)/

Q0.365 »0.0050 20.8000 20.586 +0.0081 20.8300 ’
RO.858 20,0114 20.8600 91,067 20,0159 10.8630 ’
S1.261 20.0159 20,8670 110423 200178 »0.8700 ’
T1.606 90,0195 +0.8720 v1.825 20,0215 20,8720 ’
u2.007 10,0229 20,8700 02,226 20.0243 v0 8670 v
V2.400 20.0252 20,8600 02,573 v0.0259 20.8500 *
H2,755 20,0265 00.8300 03,029 10,0268 20,8000 ’
X3.285 20.0263 00.7600 /

DATA (CN{ %9J),DHL 45J)ETA( 44J)9J=1,15)/

Y0.365 »0.0053 107995 24420 00.0061 20.8000 ’
10,675 0»0.0098 10,8400 20,876 20,0125 20.8600 ’
Al.095 10,0153 v0.,8680 21..277 20,0176 20.8730 ’
B81.496 20,0201 20.8800 v1.733 20,0226 »0.8830 ’
€C2.025 20,0254 v0.8835 12,190 20,0266 »0.8830 ’
D2.354 10,0279 »0,8800 922.582 20.0293 20.8740 »
E2.847 00.0305 +2.8300 03.102 20.0312 2»0.8350 ’
F3.285 00,0315 20.8200 /

DATA (CH( S¢J)sDH( S,J)9ETAL 59J)0Jd=1,415)/
60.365 20.0057 20,7750 +0.502 20.0078 208000 ’
HO0.730 20,0113 20,8480 90,967 20,0148 20.8600 ’
1L.277 20.0191 20,8750 v 1.55) 20.0226 208900 ’
J1.715 00,0248 00,8912 11952 00.0276 208940 ?
K2.080 10,0290 10,8955 12244 20,0307 20.8970 ’
L2.412 ¢0.0323 +0.,8951 12+ 646 20,0343 20.8900 ’
®2.920 00,0362 20,8790 23,157 10,0376 10.8671 »
N3.285 20,0382 1C.8600 /

DATA (CN( 6¢J)oDH( 69J),ETAL 699)9d=1,15})/

00.36% 10.0061 10.7600 20.611 20,0103 20,8000 ’
P0.830 v0.0139 20.8450 11,095 20,0181 10.8600 ’
Q1,277 00.0208 20,8730 e1.515 20,0243 208900 ’
R1.722 20,0273 20.8950 01.934 20,0300 »0,9000 ’
52.194 20.0334 +0.9005 22.409 20,0362 20,9010 ’
T2.628 2»(¢.0390 10,9004 v2.837 20,0415 10,9000 ’
U3. 111 vy0.0457 20,8500 #3.230 . v0.0485 20,8800 v

v3.235 10,0510 +0.8735 /

76
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DATA (CH( 71J,1°"( 7'J,'ETA( 7’J,’J=1,15’/

H0.36% 10,0070 +0.7310 206766 10,0142
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